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Abstract 
Blockchain (also called distributed ledger technology), the technology that underpins 
cryptocurrencies, is resulting in a new era of openness, decentralisation and global 
inclusion (World Economic Forum, 2017). Blockchain technology is set to complement 
another emerging field or group of technologies which are collectively defined as the 
Fourth Industrial Revolution. This revolution is characterised by a “range of new 
technologies that are blending the physical, digital and biological worlds, impacting all 
disciplines, economies and industries, and even challenging ideas about what it 
means to be human” (World Economic Forum, 2017). 
Certain features of Blockchain technology namely; decentralisation, implied 
anonymity, transparency and immutability presents people with a technology that may 
well transform business models and indeed entire industries in the world and in South 
Africa. Some of these industries are explored further in this research, delving into ideas 
of how Blockchains may add value to them. This research effort approaches 
Blockchain technology from a future studies perspective, and assesses whether South 
Africa is ready to embrace the technology. The research also explores what South 
African stakeholders can do to be better prepared for expected disruptors and 
opportunities that the technology will bring. South Africa is seen as a developing nation 
in the global context and can well benefit from strategic use of emerging technologies 
such as Blockchain. 
This research effort will implement Inayatullah’s (2008) six pillars methodology, 
incorporating the various tools and methodologies within each pillar, in an effort to 
describe and present possible future scenarios for Blockchains in South Africa. This 
insight will be used to provide well thought out strategic recommendations for South 
Africa to prepare for adoption of Blockchain technologies, which could ultimately 
provide a competitive advantage for the country in the global marketplace. 
 
Keywords: 
Blockchain, distributed ledger technology, fourth industrial revolution, South Africa, 
futures studies, scenarios, six pillars, disruptive, innovation, competitive advantage, 
sustainability. 
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BLOCKCHAIN POTENTIAL AND DISRUPTORS FOR SOUTH AFRICA 
TOWARDS 2030 
 
CHAPTER 1 
THE RESEARCH PROPOSAL 
 
1.1 INTRODUCTION 
The global environment can be described as being in a state of continuous motion with 
factors of production crossing borders in faster and more efficient pathways than ever 
before. No industry has been spared from the current technological revolution as well 
as the impact it has had on people’s lives. In this realm, the ever increasing speed of 
change is one of the few constants (Ernst & Young, 2015). It can be argued that 
business leaders should be aware of technological trends, as well as the challenges 
and opportunities that these trends may present, given the power of technology to alter 
and disrupt industries at such a rapid pace. 
The World Economic Forum has discussed one such technology in some detail 
namely Blockchain technology. Blockchain (also called distributed ledger technology), 
the technology that underpins cryptocurrencies, is resulting in a new era of openness, 
decentralisation and global inclusion (World Economic Forum, 2017). Like the first 
generation of the internet, this second generation (built on Blockchain technology) 
promises to disrupt business models and transform industries. Blockchain technology 
is digital data technology based on a public register, called the distributed ledger 
technology, which includes all transactions made on the program. Every transaction 
that is added to the record has to be validated by multiple computers in the network 
rather than relying on one central computer or server to do this. “Once an entry is 
validated it is added to the registry in a linear, chronological order and cannot be 
modified or replaced later” (Manta & Pop, 2017).  
The most well-known application of this technology is with Bitcoin and other 
cryptocurrencies that have been introduced to the financial markets. “Unlike the 
internet alone, blockchains are distributed, transparent, inclusive (because they are 
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decentralised), immutable, and secure” (World Economic Forum, 2017). The 
characteristics of the technology namely; decentralisation, implied anonymity, 
transparency and immutability of the Blockchain presents many industries with a 
technology that may well revolutionise many businesses and indeed the industries 
themselves. The technology itself is in fact so significant, that it has been described 
as “the foundational platform of the Fourth Industrial Revolution (FIR), enabling other 
technologies such as artificial intelligence (AI), machine learning, the Internet of Things 
(IoT), robotics and even technology in our bodies, allowing more people to be a part 
of the global economy” (World Economic Forum, 2017). As with all new technologies, 
there remains certain challenges that need to be addressed before the technology can 
realise its full potential (World Economic Forum, 2017). This research effort will also 
explore some of these challenges and potential solutions for business and industry 
leaders.  
This research effort will approach the technology from a future studies perspective, 
and will assess whether South Africa is ready to embrace the technology and what it 
can do to be better prepared for expected disruptors and opportunities that the 
technology will bring. South Africa is seen as a developing nation in the global context 
and can well benefit from strategic use of emerging technologies such as Blockchain. 
According to the World Bank, South Africa remains a dual economy with one of the 
highest inequality rates in the world, excluding certain groups in society at the benefit 
of others (World Bank, 2018b). As such, a technology that has the potential to include 
previously excluded people into the economy is of unique importance in the South 
African context.  
The South African economy grew at a modest 1.3% in 2017, with estimates that 2018 
may show a slight improvement at a figure of 1.4% (World Bank, 2018b). At the current 
population growth, gross domestic product (GDP) per capita growth has been stagnant 
or low since 2014, which is not helping to reduce poverty in the country. The hope is 
that South Africa can embrace strategic technologies that will provide it with a 
competitive advantage on the global stage. Such technologies have the power to 
greatly propel economic growth, which can contribute towards the alleviation of socio-
economic issues such as poverty and inequality. South Africa has made good 
progress in improving the lives of South Africans since the country moved to 
democracy in 1994, but some believe that the progress has stagnated of late. 
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According to the World Bank (2018), and using a poverty line of $1.90 per day at 
Purchasing Power Parity, poverty fell from 33.8% in 1996 to 16.9% by 2008. The Gini 
coefficient, which is a measure of inequality, read 0.65 in 2014 based on expenditure 
data (excluding taxes), and 0.69 based on income data (World Bank, 2018b). A Gini 
co-efficient of 0.69 is amongst the highest in the world and should be a cause for 
concern for South African leaders. This inequality has in turn had a profound impact 
on the quality of life of various groups in South Africa. Surveys in the country have 
found significant differences in life satisfaction between different economic groups, 
with the most disadvantaged and marginal groups in society reporting much lower 
levels of life satisfaction (Gordon, 2015). This has caused widespread division 
amongst different groups in South Africa with many stating that it should be a priority 
for South Africans “to overcome the divisions themselves and eradicate their 
consequences” (Motshekga, 2013). 
Blockchain technology has started to receive some attention amongst South African 
firms, with one example being the South African Financial Blockchain Consortium 
(SAFBC). The purpose of the SAFBC is to integrate and establish the transformative 
potential of Blockchain technology specifically for the South African finance industry. 
The consortium aims to increase the available information of Blockchain benefits to 
the financial sector, in an effort to improve its value proposition for all South African 
consumers (South African Financial Blockchain Consortium, 2018). Several large 
banking institutions, financial regulators as well as other organisations involved in the 
financial services industry are members of the group. Blockchain technology will 
require a fundamental shift in paradigm, requiring strong industry collaboration to 
deploy the technology across a wide range of, often interrelated industries. Members 
currently include ABSA, Capitec Bank, Alexander Forbes, FNB, Investec, Nedbank, 
JSE, Sanlam, Standard Bank and Rand Merchant Bank (South African Financial 
Blockchain Consortium, 2018). Although developments such as the SAFBC are 
exciting, there remains a large gap of information on how Blockchain technology may 
disrupt industries in the South African context. This research effort will therefore 
explore Blockchain potential and disruptors in South Africa towards 2030. It is intended 
that this research effort be a starting point – an overview that promotes discussion 
among a diverse set of stakeholders about how Blockchain technology could positively 
impact the South African economy and its people. 
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1.2 PROBLEM STATEMENT 
New technologies have the power to disrupt entire industries and change the business 
competitive landscape for businesses. Although Blockchain technology is still in its 
early stages, its impact is already being noticed in certain industries across the world. 
Blockchain technology in the form of cryptocurrencies (digital currencies) is already 
having a profound impact on the financial sector, with some suggesting that the 
traditional roles of banks are being challenged (Manta & Pop 2017). Evidence of this 
is the number of unregulated ‘cryptocurrencies’, which as of the 28th October 2018 
stood at 2076 and is continuing to rise almost daily (Coinmarketcap.com, 2018). 
Cryptocurrencies have caught the attention of the mainstream financial (FinTech) 
sector—including major financial institutions, insurance companies, government 
agencies (including the US Securities and Exchange Commission [SEC]), tech giants, 
and a wide range of start-ups. However, these stakeholders are far less concerned 
about the hype and media that surrounds these coins, and rather more interested in 
the technology that underpins them, namely Blockchain (Eyal, 2017).  The banking 
industry is certainly not the only one that will be influenced and disrupted by Blockchain 
technology. 
The technology has been described as “a new filing system for digital information, 
which stores data in an encrypted, distributed ledger format”. The transactions of data 
that occur on these ledgers are encrypted and spread out across many different 
computers, which together create tamper-proof, highly robust networks which can only 
be modified by appropriate parties under strict circumstances (Forbes, 2018). The 
tamper proof nature of Blockchains will offer real world value in almost all digital 
industries in the near future, some of which will be explored further in this research 
effort, while others have not yet been imagined. 
Blockchain technology is set to complement another emerging field or group of 
technologies which are collectively defined as the Fourth Industrial Revolution. This 
revolution is characterised by a “range of new technologies that are blending the 
physical, digital and biological worlds, impacting all disciplines, economies and 
industries, and even challenging ideas about what it means to be human” (World 
Economic Forum, 2017). Some of the positive impacts that the revolution is said to 
bring includes, increased connectivity, the significant advancement of business 
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efficiency as well as the storage and transfer of value in ways that can help protect the 
natural environment, and perhaps reverse some of the negative impacts previous 
revolutions have had on it (World Economic Forum, 2017). The FIR is already well 
underway in more developed nations, but the developing world is catching up, this 
research effort will include an assessment of this statement in more detail in chapter 
3. Importantly it was noted that for the FIR to fulfil its potential to benefit all, it must be 
moulded, managed and governed with agility. Governance of the technologies would 
need to be inclusive and trustworthy for all users. Many have suggested that a good 
regulatory framework would keep rule-making to the minimum. By clearly establishing 
some key basic minimum requirements, it would leave room for experimentation and 
learning (World Economic Forum, 2018b). Blockchain technology might provide the 
key to managing this enormous amount of global data on a digital ledger that is safe, 
immutable, transparent and efficient.  
 
The lack of understanding of Blockchain technology and its potential for disruption 
poses significant risks to existing business models and those firms that do not take the 
time to understand the impact (PwC, 2017a). It could be argued that in an ever global 
business environment that is as competitive as ever, any strategic advantage that can 
be gained through the use of new emerging technologies should be explored by astute 
business leaders. Being able to understand the risks as well as the opportunities 
involved in new technologies leads to competitive advantage that creates value for 
firms and stakeholders. Research suggests 57% of managers surveyed in the finance 
sector, were unsure of how to respond to developments in their industry, specifically 
referring to cryptocurrencies that are based upon Blockchain technology(PwC, 
2017a). In light of this, business leaders across industries should, therefore, be 
actively assessing how the distributed ledger technology can help them to evolve and 
get to the next level of evolution (PwC, 2017a). It can be argued that South Africa as 
a developing nation would do well to actively explore and seek to better understand 
Blockchain technology to be able to maximise potential for development and strategic 
competitive advantage from the technology. 
In 2015, the United Nations introduced a set of 17 global sustainable development 
objectives, which included broad aims such as “the reduction of poverty, provision of 
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clean and sustainable energy, industry innovation and infrastructure, reducing 
inequalities in society, creating sustainable cities and communities, responsible 
consumption and production of goods and fostering strong economic growth for all 
people” (United Nations, 2015). On September 25th 2015, countries agreed on certain 
goals which form part of a new sustainable development agenda. Each goal has 
specific targets to be achieved over the next 15 years. Achieving these goals will 
require intensive effort and cooperation between the state, the private sector, civil 
society and citizens alike. There are suggestions that Blockchain technology will play 
an integral part of the sustainability movement across the world, with projects and 
initiatives seeking to extend the reach of distributed ledger technologies mostly 
intended for the benefit of for-profit businesses, governments, and consumers (Kewell, 
Adams, & Parry, 2017). As consumers and investors are now more than ever, 
expecting responsible manufacturing practices from companies- it has become even 
more important to verify that these firms’ supply chains are, in fact, meeting standards 
for the social or environmental responsibility that they aim to display (Fowler, 2018). 
Blockchain technology is a promising tool for providing the level of accountability that 
has become necessary in the modern business world. Blockchain has the potential to 
provide consumers and investors with transparent view of company performance, and 
will allow them to make informed decisions with this information.  
What is then very clear from the current literature, is that Blockchain technology holds 
an enormous amount of potential, in various industries, along with other technologies 
described as the fourth industrial revolution. What is less clear, is how best to make 
use of this potential and to convert it into value for the modern consumer. A research 
opportunity exists, for further exploration of Blockchain applications for global and 
South African firms. 
 
 
 
 
 
 
7 
 
1.3 RESEARCH QUESTIONS 
 
1.3.1 Primary Research Question 
The primary research question that this research effort will seek to address is: What 
is the potential of Blockchain technology as well as possible disruptors of the 
technology within the South African context towards 2030? 
 
1.3.2 Secondary Research Questions 
The main research problem is further supported by the secondary research questions 
listed in table 1.1. 
 
Table 1.1: Secondary Research Questions 
RQ1: How will Blockchain technology fit within the South African business context, 
and what level of awareness does industry have about Blockchain technology? 
RQ2: What potential threats and opportunities that may impact the future of 
Blockchain technology in South Africa? This will be achieved by plotting alternative 
future scenarios according to specific drivers.  
RQ3: What is the best possible future scenario for Blockchain technology in the 
South African context? 
RQ4: Which specific industries may benefit greatly from adoption of Blockchain 
technology?  
RQ5: Has any progress has been made in terms of adoption of Blockchain 
technology in South Africa? 
RQ6: Which factors are currently hindering the successful adoption of Blockchain 
technology in South Africa, and what recommendations can be provided to address 
these factors appropriately? 
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1.4 RESEARCH OBJECTIVES 
 
1.4.1 Primary Research Objective 
The primary research objective will be used to guide the research and ensure its 
relevance to the current body of research. The primary research objective of this 
research effort can be stated as follows: 
To investigate the potential of Blockchain technology as well as possible disruptors of 
the technology within the South African context towards 2030. This will be achieved 
by developing a series of alternative scenarios, a method used in Future Studies, as 
well as the identification of the desired or ideal future for South Africa. A future vision 
of Blockchain technology in South Africa will be proposed, which will seek to guide 
sustainable strategies for successful implementation of the technology by various 
industries.  
 
1.4.2 Secondary Research Objectives 
Secondary research objectives have been developed in support of the primary 
research objective of the study. The objectives will be used to guide the researcher 
and facilitate the formulation of a coherent understanding of the research problem and 
possible solutions to the problem.  
The following research objectives have been developed in support of the primary 
objective and are listed in Table 1.2. 
 
Table 1.2 Secondary Research Objectives 
To carefully analyse Blockchain technology within the South African context, and to 
assess awareness of the technology within this context. 
To analyse potential threats and opportunities that may impact the future of 
Blockchain technology in South Africa. This will be achieved by plotting alternative 
future scenarios according to specific drivers.  
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To define the best possible future scenario for Blockchain technology in the South 
African context. 
To inspire constructive dialogue and the sharing of ideas in various industries which 
may benefit greatly from adoption of Blockchain technology.  
To assess whether any progress has been made in terms of adoption of Blockchain 
technology in South Africa. 
To develop an understanding of factors that currently hinder the successful adoption 
of Blockchain technology in South Africa, and to present a set of recommendations 
to address these factors appropriately.  
 
 
1.5 RESEARCH DESIGN AND METHODOLOGY 
The research effort will use a theoretical/ conceptual framework to solve the research 
problem, providing a better understanding of Blockchain technology and possible 
management applications in the South African context towards 2030. The research 
will make use of a futures research method known as causal layered analysis (CLA) 
developed by future studies expert, Inayatullah (1998). CLA is “concerned less with 
foretelling a particular future and more with opening up the present and past to create 
alternative futures”. CLA consists of four levels: the litany, social causes, 
discourse/worldview and myth/metaphor (Inayatullah, 1998). The method provides an 
opportunity for open discussions on a given topic which can then be shaped as 
scenarios. The method can be said to provide a “more meaningful insight of what is 
being studied when compared to the more common empiricist or predictive methods 
which merely ’skim the surface’” (Inayatullah, 1998). In closing, CLA as a research 
method can be described as poststructuralism in its nature, and provides an 
opportunity to the researcher to probe deeper into the nature of past, present and 
future. 
The positivist paradigm is linked with quantitative methods of analysis, as it is based 
on the statistical analysis of quantitative data. The alternative to the paradigm of 
positivism is interpretivism. This paradigm is embedded in the principles of idealism 
and is linked to qualitative analysis methods (Collis & Hussey, 2009). Qualitative data 
for the research will be obtained from various sources such as books, local and 
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international journals, internet sources, and other local and international publications. 
The data will be in the form of cases or case studies relevant to the research topic. As 
the researcher interacts and observes the data sources, knowledge will be contributed 
as subjective observed evidence. The interpretivist approach allows for the 
presentation of insight which has a depth and richness that can rarely be achieved by 
a positivist approach (Collis & Hussey, 2009).  
An interpretivist approach will be undertaken during this research effort and a 
qualitative process will be followed in order to gain an understanding of the Blockchain 
as well as some of the strategies and actions that management should follow to unlock 
its potential. Various sources of information will be applied from journals, reports, 
books and internet sources to formulate a strong literature review and develop a deep 
understanding of the current theory. 
Ethical protocol will be maintained throughout the duration of the research. Ethical 
clearance will be submitted to Nelson Mandela University in accordance with research 
requirements, prior to data being obtained for the research. The research will not pose 
any risk of harm, embarrassment of offence, however slight or temporary, to the 
participant, third parties or to the communities at large. 
 
1.6 THE RELEVANCE OF THE STUDY 
 
1.6.1 Global Macrotrends 
In 2018 leaders from over 100 different nations came together to discuss finding ways 
to reaffirm international cooperation on crucial shared interests such as such as the 
natural environment, the global economy as well as international security and peace 
(World Economic Forum, 2018b). The members noted that recent economic growth 
across the globe, suggested a positive outlook for the global economy. At the same 
time macroeconomic statistics mask major challenges related to inequality, social 
exclusion and climate change. For example, 82% of the economic wealth created in 
2017 went to the top 1% of the global population. As large companies continued to 
flourish, wages in many parts of the world remain stagnant (World Economic Forum, 
2018b). The high levels of inequality suggest that new measures of economic health 
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should be developed in favour of others such as Gross Domestic Product (GDP). Two 
pressing issues at the summit included globalisation and technology and both require 
a rethink of the traditional focus on GDP growth. In interconnected global supply 
chains, production often takes place across country borders. Technology has the 
potential to further integrate markets and connect smaller producers in different 
countries. Shared value models, social and economic inclusion and global production 
strategies can all benefit greatly from technology such as Blockchain technology 
(World Economic Forum, 2018b). Adendorff & Collier (2015) state that the world is in 
need of a “long-term strategic plan for a global partnership between rich and poor”, 
which would harness the strength of free markets and operate within rules based on 
global ethics.  
Technology is shifting not only the nature of production itself but also the way people 
work and define labour. Technological advancements such as machine (neural) 
learning and AI could greatly increase the efficiency of production, reduce the need 
for monotonous work and even transform entire industries (World Economic Forum, 
2018b). At the same time, the disruption to workers’ lives is predicted to be substantial 
with up to half of global jobs becoming redundant by 2055 according to some analysts. 
With some jobs being lost, there is the potential that new jobs will be created which 
will result in a need for new relevant education curriculums which can prepare workers 
for the next generation of employment challenges (World Economic Forum, 2018b). 
Another important issue raised was the challenge economic inclusion and holding 
people accountable for results. For example, “shorttermism” (short-term thinking) puts 
pressure on companies to deliver quarterly returns which has sometimes led to 
tremendous negative impacts on our natural environment (World Economic Forum, 
2018b). Centralisation of data and economic power was also an issue raised at the 
council where it was noted that, a small but powerful cluster of corporations now 
control a vast share of internet traffic, while holding large amounts of sensitive data 
which has caused some to worry about the risks of technology monopolies (World 
Economic Forum, 2018b). A recent high profile case involved data from millions of 
Facebook users being exposed online without appropriate protection (New Scientist, 
2018). The recording of data in a safe, efficient and protected form, for example for 
company performance measures, may well benefit by the use of Blockchain 
technology in the near future. Another one of its key characteristics, namely its 
12 
 
decentralised nature, could provide a platform for decentralisation of power in 
economies and information, although considerable resistance to this may exist from 
companies and countries that currently hold most of this power (World Bank, 2018a). 
 
1.6.2 The South African Context 
Current adoption and impact of industry 4.0 in Africa and South Africa is still relatively 
low, when compared to the rest of the world, one of the reasons being that “emerging 
economies face more challenges to adopting new technologies” than the developed 
world (Deloitte, 2017b). The biggest challenges on the African continent remain 
connectivity and accessibility, and progress in these areas will drive broader adoption 
of industry 4.0 or IoT applications by businesses and consumers (Deloitte, 2017b). In 
addition, the current economic environment is also forcing South African 
manufacturers to focus on cost-saving measures while spending less on innovative 
technologies. More investment into innovation is required, before widespread adoption 
will take place. On a more positive note, there are also suggestions that industry 4.0 
would offer great opportunities for South African manufacturers to lead the way and 
create fresh business models. A move of value propositions from products to more 
services and usage of smart technology could also make a real impact on a socio-
economic level (Deloitte, 2017b). There are huge opportunities in advanced analytics 
that are not fully explored yet by South African manufacturers (e.g. to support decision-
making, for condition monitoring or predictive maintenance). In a separate report 
specifically on Blockchain technology, it has been suggested that the principal 
challenge associated with specifically Blockchain technology is a lack of awareness of 
the technology, especially in sectors other than banking, and a widespread lack of 
understanding of how it works (Deloitte, 2017a). They also suggest that Blockchains 
represent a total shift away from the traditional ways of doing business – even for 
industries that have already seen significant transformation from digital technologies. 
It places trust and authority in a decentralised network rather than in a powerful central 
institution. The lack of awareness of Blockchain technology suggest the importance of 
further research on it, as well as how it could fit within the South African business 
context. The value of such research cannot be understated as ultimately, the 
Blockchain is not just about cryptocurrencies and faster peer-to-peer payments. It is 
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rather part of an ecosystem of advanced but early technologies, including artificial 
intelligence, robotics and crowdsourcing, that “look set to play a fundamental role in 
the future of commerce and society” (Deloitte, 2017a). Blockchains have a significant 
potential to add transparency to business processes and data, and ultimately, to 
greatly affect the productivity and sustainability of the South African economy. 
Ultimately, for Africa to be able to benefit from exponential growth and the digital 
transformation towards industry 4.0, successful manufacturing companies of the future 
will require “a long-term vision, need to organise around digital power, tap into external 
pools of knowledge, combine assets, gain better knowledge about markets, industries 
and customer preferences and focus on scalable learning” (Deloitte, 2017b). In 
conclusion it could be said that even though the current impact of industry 4.0 on the 
African continent remains comparatively low, emerging economies such as South 
Africa could still become early adopters and leapfrog their global competitors with 
unique, locally developed high-tech products and services. PWC (2016) mirrored this 
sentiment in a 2016 report on industry 4.0 within the African context. They stated that 
it was observed that “industrial companies in Asia-Pacific and South Africa have the 
advantage to leapfrog ahead of those in the developed economies given their green-
field starting positions”. As a result, they have fewer legacy issues pertaining to 
outdated systems, processes, technological capabilities, etc. (PWC, 2016). Critically, 
they suggest that Industry 4.0 will be a huge boon to companies that fully understand 
what it means for how they do business. Being aware of opportunities that exist as 
well as potential challenges related to these technologies could prove key in driving 
strong growths, through value creation for consumers. This once again places great 
importance on research within this area to allow for a better understanding of the 
potential applications of Blockchain technology for the benefit of the South African 
economy. 
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1.7 THE OUTLINE OF THE STUDY 
 
Chapter 1: The research proposal 
Chapter 1 entails the introduction and outline of the research, details the problem 
statement, and the overview of the research effort itself. The chapter provides an 
introduction to Blockchain technology and considers the challenges and opportunities 
that the technology provides. This chapter will also explore the research objectives 
and questions that will guide the research effort. Finally the importance of the research 
and the justification of the research method are provided. 
 
Chapter 2: Research design and methodology 
Chapter 2 will clarify the research design and methodology for the research effort. The 
research paradigm will be defined and a discussion on the six pillars approach will 
take place. Scenario planning as a methodology will be introduced and finally various 
future scenarios for an African and South African vision will be explored in more detail.  
 
Chapter 3: Literature review  
Chapter 3 will comprise a literature review, exploring and expanding on both the global 
and South African trends with regards to Blockchain technology, the potentials thereof 
as well as challenges for consideration. Finally the dominant drivers of change 
affecting the technology towards 2030 will be identified, beginning with a global 
perspective, and then narrowing down to the South African context. 
 
Chapter 4: The six pillars of future studies  
Chapter 4 will see the six pillars of futures studies being reviewed along wi th CLA as 
a research methodology. CLA and scenario planning are utilised in this research effort 
to formulate alternative, realisable futures and to deepen insight into the future of 
Blockchain technology in South Africa.  
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Chapter 5: Conclusion and recommendations  
Chapter 5 will choose an ideal, realisable future for all South African stakeholders 
within the context of Blockchain technology adoption for the benefit of South African 
firms, industries and consumers alike. Lastly the chapter will also include strategies 
and practical recommendations, limitations of the research effort as well as present 
possible areas for future research. 
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CHAPTER 2 
RESEARCH DESIGN AND METHODOLOGY 
 
2.1 INTRODUCTION 
The first chapter of the research effort aimed to introduce both the context as well as 
the parameters of the research.  In addition, the research problem was defined along 
with secondary research questions, in support of the primary. The concept of future 
studies was briefly introduced, as well as its role in studying future prospects for South 
Africa. This second chapter will further explore the nature of futures studies and the 
methodologies that are employed in the study of the future. The six pillars approach, 
CLA and scenario planning are but some of these methodologies, and they will be 
discussed in some detail. Finally, this chapter will include a section on the research 
process followed as well as the tools used in ensuring that an acceptable research 
outcome is achieved. The ultimate aim being to provide a range of high quality insights 
into the near-future environment for Blockchain technology in South Africa that is 
based on foreknowledge. “Armed with this ‘foreknowledge’ a variety of strategies can 
be explored under different assumptions and conditions” (Slaughter, 1997). As a 
result, the South African economy will not only be aware of impending technological 
change, it will also be in a position to grasp opportunities to develop a range of possible 
responses to Blockchain technology towards 2030. 
 
2.2 FUTURES STUDIES 
 
2.2.1 Introduction to Future Studies 
The nature of Blockchain technology, being an innovative and new technology and not 
yet fully developed, suggests that much of this research effort will look towards the 
future rather than the past. Professor Inayatullah, a well-known futurist has offered a 
definition of futures studies as, “the systematic study of possible, probable and 
preferable futures including the worldviews and myths that underlie each future” 
(Inayatullah, 2013). Future studies has been used by policy makers to determine how 
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certain decisions may impact on the future (Siraj, Ridhuan, & Abdullah, 2011). As 
such, it can be argued as an appropriate approach towards Blockchain technology 
research, and may provide insight as to what decisions can be made towards 2030, in 
order to make the most of the technology’s potential. Inayatullah suggests that in the 
last fifty or so years, the study of the future has changed from being an attempt to 
predict the future towards the development of alternative futures to shaping desired 
futures, both for organisations as well as individuals. Indeed this could even apply to 
an entire country and its approach towards a new technology. While he states that 
many people make use of futures studies in order to reduce risk, to avoid negative 
futures, particularly the worst case, others actively move towards creating desired 
futures and positive visions of the future. Such paradigms can be of particular 
importance when approaching a new technology and the possibilities that the 
technology holds. Futures studies has been utilised by executives and political 
leaders, as a way of approaching the increased complexity and uncertainty in the world 
today. “Observation on best future choices is not something that happens by chance; 
in fact, it should be carried out through careful planning driven by research” (Siraj et 
al., 2011). 
 
2.2.2 The Need for a Theoretical Framework 
According to Inayatullah (2013), in order to understand the future, “one needs to make 
use of a logical, coherent, theoretical framework”. Consequently there are four 
fundamental approaches to foresight. 
The first is a “predictive approach, based on empirical, evidence based social 
sciences” (Inayatullah, 1990). This suggests that trends, events and their impact 
crucial to quantitative methodologies in futures studies. It also entails that something 
should only be studied within its greater context, as this would yield a more accurate 
perspective of the subject. Even the observer or researcher forms part of this context, 
as the individual will approach the research with certain expectations and mindsets. 
“The suggestion that both time and event are constructions and not independent states 
outside perception and history damages the objectivity of the research” (Inayatullah, 
1990). This approach holds onto the adage that ‘the whole is more than the sum of its 
parts’, and that studying only the separate parts will not yield a very accurate 
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understanding of the whole. “This is a perspective which stresses wholeness, 
connectivity and the ever-present likelihood of surprise. It draws attention to the wider 
contexts (space, time, culture, ecology etc.) in which individuals and organisations are 
embedded” (Slaughter, 1997). 
The empirical approach can be summarised as follows: 
 The future indeed exists and can be studied using various methods 
 Without some understanding of the future, an organisation or individual will not 
be ready for it and may lose market share, funding, power or credibility 
 The ultimate aim is to find better ways of understanding and therefore being 
prepared for the future.  Better understanding will lead to better decisions 
 These methods should be scientific and unbiased, in order to have real 
credibility with the scientific community (Inayatullah, 1990). 
The second is an interpretive approach, which is not focused on forecasting the future 
but on understanding that different cultures or groups see the future through different 
perspectives based on their contexts. “The goal here is to discern how other cultures 
create the future, what they think the future will be like” (Inayatullah, 1990). For 
example, one can ask; how do South Africans see the future within their socio-political 
context, and how does their history impact this perspective? This approach suggests 
that there isn’t a single way to construct the future, as this can be largely dependent 
upon cultural factors. In this way, “what emerges is not one future, but a range of 
alternative futures, or more specifically, alternative images of the future” (Inayatullah, 
1990). The practice of strategic foresight is a combination of art and science. “It 
combines elements of analysis, judgment, intuition etc. with a range of methods to 
extend our collective view forward into the short term future” (Slaughter, 1997). 
The third approach is derived from poststructural thought and is focused on asking the 
question, “Who benefits by the realisation of certain futures and which methodologies 
privilege certain types of futures studies?” (Inayatullah, 1990) This approach again 
emphasises that something cannot be studied outside of its cultural context. Thus the 
future of Blockchain in South Africa must be studied within the unique socio-economic 
reality of the South African context. “This approach seeks to deconstruct and analyse 
power, who holds it, and what the power can be used for” (Inayatullah, 1990). 
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The fourth approach is anticipatory action learning/research. This approach is based 
on people developing the future from their unique cultural perspectives. Traditional 
research is empirical, present based and while action learning/research is “also 
present-based, it is reflexive, with learning resulting both from questioning 
programmed knowledge as well as from action” (Inayatullah, 2005). It differs from the 
previous approaches in 3 critical aspects. Firstly by being less influenced by ‘expert 
forecasts’ and paying more attention to participatory learning processes, in particular 
questioning.  Secondly the future is not based on prior assumptions but emerges 
through the questioning process, it is based on the knowing categories of participants. 
Before engaging in strategic foresight, it is worth looking carefully at the “influence of 
hidden assumptions and paradigm commitments that can deeply affect the framing of 
organisational tasks and priorities” (Slaughter, 1997). Lastly while critical, “it does not 
subscribe to any particular tradition of critical theory but rather draws from the actors’ 
own epistemological categories” (Inayatullah, 2005). 
 
2.2.3 Foundational Futures Concepts 
This section of the research effort will explore some foundational concepts that are 
found in futures studies. These foundational concepts will be used throughout the 
research to discuss the research topic further. Inayatullah suggests that there are six 
basic concepts of futures thinking namely: “the used future; the disowned future; 
alternative futures; alignment; models of social change; and uses of the future” 
(Inayatullah, 2008). These concepts of futures thinking will now be elaborated on 
further, and will be accompanied by some cases which can serve as useful examples. 
The first concept is that of the used future. This refers to a scenario where an individual 
or firm looks at how someone else has achieved a task, and uses it as an example to 
follow (whether good or bad). As an example, Inayatullah (2008) cites the development 
path of Asian cities, which was based on the western model, and came with all of its 
flaws which is ultimately leading to a global crisis of fresh water depletion, climate 
change, and a lack of human dignity amongst many of its citizens (Inayatullah, 2008). 
In the process these Asian cities have lost some of their culturally unique values such 
as simplicity of life, community and respect for the natural world. It should serve as an 
example to South Africa when deciding how to best develop and utilise Blockchain 
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technologies. The temptation may be there to look at other more developed countries 
as an example, which could lead to South Africa experiencing unfavourable results. 
Instead South Africa must seek to develop a unique South African approach to the 
technology, and how best to use it for the benefit of all South Africans.  
The second concept is the disowned future which suggests that sometimes, what 
people/companies excel at becomes their downfall. An example could be the talented 
sportsman, focused career accomplishments, winning and breaking records, only to 
realise much later in life (sometimes too late), that he or she has neglected important 
relationships in life. Another example is an organisation that is so focused on a 
strategic goal it underestimates the exact resources it may need to truly succeed with 
this strategy. South Africa has had a turbulent past, marred by racial violence and 
tensions (Motshekga, 2013). Economic goals should never be pursued to the extent 
that it causes further divisions amongst its people of different cultural backgrounds. 
When exploring innovative technologies like Blockchains, they should be implemented 
in a way that results in inclusive development and increased equality amongst citizens. 
The third concept that will be discussed is alternative futures. This is the concept that 
people often believe that there is only one future and ignore the possibility that there 
may be alternative futures. When people actively seek out alternatives, they may see 
something new; perhaps a new way of doing things or a novel solution to a problem. 
Innovation thrives on this type of thinking within an organisation, and the status quo 
can be the mortal enemy of innovation. Alternative futures thinking reminds us that 
while we cannot predict a particular future always accurately, “by focusing on a range 
of alternatives, we can better prepare for uncertainty, indeed, to some extent embrace 
uncertainty” (Inayatullah, 2008). Futures studies should not pretend to predict the 
future, but rather that it studies ideas about the future which can often differ depending 
on the group or individual holding the ideas. “These images often serve as the basis 
for actions in the present” (Dator, 1995). This concept will be elaborated on further as 
the research looks to develop alternative futures of Blockchain technology in South 
Africa. 
The fourth concept that will be discussed is alignment. This concept discusses how an 
individual or organisation may have a goal that it wishes to achieve, but its measure 
of progress towards the goal may not be appropriate. This type of thinking can be seen 
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when a company spends large amounts of resources on new technologies, without 
carefully considering whether the technology is appropriate and whether it will actually 
lead to competitive advantage or value for its customers. Inayatullah (2008) suggests 
that “often an organisation or individual has a particular strategy for the future – to 
achieve a certain goal, but its inner map does not reflect that strategy a term he refers 
to as lack of inner-alignment”. It is better for an individual or firm to be honest about 
internal strengths and weaknesses, and ensure that the strategy is aligned 
accordingly, rather than work against these inherent characteristics. In this sense, 
adoption of Blockchain in South African industries should be aligned to specific goals, 
such as promoting sustainable economic development or solving a set of complex 
social challenges, rather than simply ‘buying into hype’. 
The fifth concept refers to a model of social change and specifically looks into how an 
individual or a firm perceives social change. Whether an individual or firm believes 
they have much control over their future or not, a concept from the social sciences 
termed locus of control. Briefly, internal versus external control refers to “the degree 
to which persons expect that a reinforcement or an outcome of their behaviour is 
contingent on their own behaviour or personal characteristics versus the degree to 
which persons expect that the reinforcement or outcome is a function of chance, luck, 
or fate, is under the control of powerful others, or is simply unpredictable” (Rotter, 
1989). The premise is that once an individual believes they have control over an 
outcome, they are far more likely to commit time and effort towards that outcome. This 
is contrasted to the individual that believes outcomes are largely out of their control 
and will thus not invest much time or effort towards a particular outcome, and instead 
will wait for the ‘inevitable’ to occur (Rotter, 1989).  
The sixth and final concept to be explored is the use of the future. In essence, futures 
thinking can simply be about teaching foresight to individuals or organisations, 
equipping them with additional skillsets. Futures thinking can go further than this, and 
can be used as a method of strategising for the future and creating a culture of 
innovative thinking. “By understanding the alternative, used and disowned futures, 
organisations can become far more innovative” (Inayatullah, 2008). This suggests that 
the aim of futures thinking is less about predicting the future or selecting the right 
strategy, but rather about taking control of the future, as it is applicable and appropriate 
to the context or the ‘story’ of the individual or firm. This type of thinking serves to 
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empower the individual or firm, to approach the future with optimism and hope. This 
idea can also apply to South Africa, a country that may be looking at the best way of 
implementing a new innovative technology, within its own historical and socio-
economic context.  
Inayatullah (2008) summarises by stating that futures studies aims to ask (and answer) 
6 basic questions, namely: 
 What does the future hold, or what prediction does an individual/organisation 
hold concerning the future? How does an individual or organisation see the 
future turning out, and why? 
 Which future is the individual/firm afraid of? Perhaps it is random acts of 
violence or increased poverty. 
 What are the hidden assumptions of the predicted future? Many times, an 
individual or firm could be making fatal or simply incorrect assumptions about 
the future.  
 What are some alternatives to the predicted or feared future? If some of the 
assumptions are challenged, what alternatives emerge? 
 What is the preferred future? Which future does the individual or firm wish to 
realise as a reality? 
 Finally, what are some of the more practical steps that can be taken in order to 
move toward the preferred or ideal future? This final question is action-
orientated and is meant to mobilise the individual or organisation. 
In closing, it can be said that the future cannot always be predicted but it should not 
be a complete mystery either. The near-term future can be clearly understood by 
developing the right capacities, asking the right questions and nurturing the right 
people. The careful use of such resources provides organisations with access to an 
evolving structural overview of the next couple of decades (Slaughter, 1997). No 
method can predict the future exactly, as an element of ‘chance’ may always exist. But 
strategic foresight can provide South Africa with a coherent future regarding 
Blockchain technology, and could ensure that it makes the most of the potential that 
this technology holds.  
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2.2.4 The Six Pillars of Futures Studies 
Inayatullah (2008) describes 6 pillars of future studies theory which are linked to 
methods and tools, and developed through practice. The pillars are namely: “mapping, 
anticipation, timing, deepening, creating alternatives and transforming (MATDCT)”. 
These 6 pillars will now individually be discussed in more detail, being applied to the 
research effort in an attempt to understand Blockchain technology within the unique 
South African context. 
 
2.2.4.1 Mapping 
When referring to the mapping pillar, the past, present and future are carefully mapped 
out. This process provides clarity on the direction of movement or development over 
time, looking at historical trends, as well as possible future trajectory. Inayatullah 
(2008) describes 3 elements/dimensions of a futures triangle which, together, can be 
used to create or envisage a plausible possible future for Blockchain technology. 
These 3 dimensions include: 
 The image of the future which is constantly pulling humanity forward. Several 
future images exist as archetypes including those who believe that humanity is 
constantly evolving and progressing towards greater technological 
advancements. Others are more sceptical and suggest that the advancement 
is only benefiting some, while others are being ‘left behind’, perpetuating a cycle 
of inequality and division amongst people (Inayatullah, 2008).  
 Alongside these images are the pushes of the present. These refer to 
quantitative drivers and trends that are present and contribute towards 
changing the future. One such driver is that globally, the traditional 
manufacturing industry is currently experiencing a digital transformation that is 
being accelerated by the exponential growth of smart technologies (Deloitte, 
2017b). Firms and indeed entire countries that fail to adapt, are at risk of being 
excluded from the future global economy which will be dominated by smart 
technologies.  
 Lastly there are also weights that need to be considered, which can be 
described as the barriers to the change that some people envision for the future. 
As an example of barriers to industry 4.0 in South Africa, a report has stated 
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that the biggest challenges centre on internal issues such as corporate culture, 
organisation, leadership and skills rather than external issues such as whether 
the right standards, infrastructure and intellectual property protection are in 
place. “A lack of digital culture and training and insufficient talent were identified 
as top challenges” (PWC, 2016). 
The analysis and interaction of these three forces, together referred to as ‘the futures 
triangle’ can be used to develop a plausible future for the adoption of Blockchain 
technology in South Africa towards 2030.  
 
 
Figure 2.1 The futures triangle (Source: ‘Six pillars: futures thinking for transforming’; 
Inayatullah, 2008) 
 
2.2.4.2 Anticipation 
The second pillar of futures thinking is anticipation. This pillar seeks to identify 
problems or challenges before they become unmanageable and expensive, while 
simultaneously searching for new possibilities and opportunities that may exist and 
have the potential for innovative problem solving (Inayatullah, 2008). This would 
include an in-depth exploration of realistic challenges and opportunities that may exist 
in terms of Blockchain adoption in the South African context.  
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Figure 2.2 Emerging issues analysis (Source: ‘Six pillars: futures thinking for 
transforming’; Inayatullah, 2008) 
 
There are critical questions which are posed regarding Blockchain technology in South 
Africa. This is done in accordance with guidelines proposed by Horton, who “regarded 
the response to these questions as fundamental in the process of foresight creation” 
(Horton, 1999). These questions include: 
 
 What does Blockchain technology mean in the South African context? 
 What are the implications for its relevant stakeholders? Stakeholders may 
include business, government and citizens.  
 What are some of the issues that currently challenge the realisation of the 
future? 
 What can be done about some of these existing challenges today? 
 
2.2.4.3 Timing 
The third pillar to be discussed is timing the future. This refers to the identification of 
trends or patterns present in history and the identification of each one of the models 
of change (Inayatullah, 2008). This dimension seeks to answer some fundamental 
questions regarding the timing of change and whether real change requires legal and 
social structures to be enforced, or rather that real change comes from spiritual 
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enlightenment of individuals within society. This leads to further questions regarding 
the relationship between change and time. Questions regarding whether the future is 
a matter of chance or luck, or whether it can be influenced using careful planning and 
risk management (Inayatullah, 2008). Inayatullah has summarised some of the key 
thoughts by historians regarding time and change as follows: 
 The future can be described as linear in nature, one day follows the next, and 
hard work each day can incrementally add up to success for an individual or 
organisation. 
 The future can also be described cyclical, essentially a series of troughs and 
peaks. The current leaders of industries can easily lose their positions as 
market conditions or the environment changes. 
 The future is spiral – parts are linear and progress based, and parts are cyclical. 
This is essentially a combination of the first two points. Courageous leadership 
with a strong vision can create a positive spiral. The beliefs of the past are 
challenged but the past is not disowned, rather it is integrated as progress is 
made towards a better future. 
 It is often a creative minority which can bring about tremendous changes in 
society through innovative thinking.  This innovation can refer to social, political, 
cultural, spiritual or technological innovation. These individuals start by 
imagining a different future, and then become an inspiration for others to follow.  
The world-leading mobile money services in the African banking sector, are a 
prime example of such innovation. “The best known example of an innovative 
mobile money service that allows people without a bank account to transfer 
funds is M-Pesa, launched in Kenya in 2007” (Deloitte, 2017b). Money deposits, 
withdrawals, bill payments or microcredit provisions have become as 
convenient with M-Pesa as sending a text message. Globally, many successful 
mobile money offerings have been based on the M-Pesa model due to its 
incredible success. 
 Lastly, there are what can be described as’ hinge periods’ in human history, 
when the action of a few can result in incredible changes within society. Many 
events could be used as an example, including the civil rights movement in 
America, or indeed the end of the Apartheid system in South Africa.  It is in 
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these periods, where the previous way of doing things becomes obsolete, and 
a new order or system becomes implemented.  
 
2.2.4.4 Deepening the future 
The fourth pillar that Inayatullah (2008) explores is deepening the future. Deepening 
the future can be further separated into two methods. The first of them is CLA and 
second is four-quadrant mapping. CLA seeks to unpack, to deepen the future. It has 
four dimensions, and these will be elaborated on later in this research effort. The 
second method is called four-quadrant mapping, stating that there are four quadrants 
– “the first is the inner-individual – this is the meanings we give to the world that must 
change. Second is the outer-individual – the behaviour we engage in. Third is the 
outer-collective. This is the official strategies organisations undertake. And last is the 
inner-collective – this is the inner map of organisations”. It is suggested that the 
majority of policy focuses only on the outer-collective, and very little on the inner 
collective by the use of punishments and incentives. Much less emphasis is placed on 
the meanings individuals give to change in behaviour (Inayatullah, 2008). 
 
2.2.4.5 Creating alternatives 
The fifth pillar is creating alternative futures which can also be separated into two 
methods. The first is nuts and bolts, which entails a look into the structural make-up of 
an organisation, as well as their operating procedures or how they accomplish various 
tasks. “The analysis may entail specific roles within the organisation, core 
competencies, the management of information, customer preferences and many 
others” (Inayatullah, 2008). The second way to create alternative futures is via the 
exploration of scenarios. “There are multiple scenario methods: single variable; double 
variable; archetypes; organisational; and integrated” (Inayatullah, 2008). Using 
scenarios allows an individual or a firm to describe how they envision their future would 
look in various scenarios, as well as possible drivers or impediments to each individual 
scenario. Described as “the most well-known, and the most successful of future 
methods, it has the ability to create convincing future worlds at a variety of levels of 
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aggregation” (Slaughter, 1997). Slaughter does go on to suggest that good scenarios 
do require a great deal of preparation and analysis in order to be useful. 
 
2.2.4.6 Transforming the future 
The final pillar is transformation where the future is narrowed toward the preferred 
scenario for the individual or the organisation. This would entail a discussion regarding 
the preferred scenario for Blockchain technology in South Africa towards 2030. In this 
pillar, there are “three visioning methods, which could be used to determine the 
preferred future scenario – the analytic scenario, the questioning and the creative 
visualisation” (Inayatullah, 2008). The analytic scenario entails selection of the 
preferred scenario by individuals based on certain chosen characteristics. Questioning 
involves asking individuals about a preferred future, for example asking company 
executives how Blockchain technology could best be used in their firms, or asking 
individuals what benefits they foresee enjoying from the use of Blockchain technology. 
The preferred future can also be determined through a process of creative 
visualisation. In this process, individuals are asked to close their eyes and enter a 
restful state, they then visualise and describe their preferred future with details that 
can be recorded. The approach entails the identification of organisational problems, 
past successes and preferred future outcomes. The preferred future state is carefully 
explored to find out how it operates. Finally “resources and steps are identified in the 
present that could lead the organisation in desired directions” (Slaughter, 1997).  
“These three methods can then be triangulated to develop a more comprehensive 
perspective of the future” (Inayatullah, 2008). All three methods can then be followed 
by a tool known as backcasting. Once the preferred future is described, backcasting 
involves a discussion on the steps to be taken towards reaching this goal. Backcasting 
can also be utilised to avoid the worst case scenario for the individual or firm. Once 
the steps that lead to the worst case scenario are developed, strategies to avoid that 
scenario can then be explored. These methods are also able to bring about strategic 
foresight, which can be defined as “the ability to create and maintain a high-quality, 
coherent and functional forward view and to use the insights arising in organisationally 
useful ways. Strategic foresight includes the ability to foresee unfavourable market 
conditions, guide policies and procedures, shape strategic planning; exploration of 
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new markets, products and services. It represents a combination of futures studies 
methods with those of strategic management” (Slaughter, 1997). 
Future studies, although sharing some similarities to the planning function of 
management, has some key differences as well. Inayatullah (2013) has summarised 
some of these differences: 
 Futures studies tends to hold a longer-term perspective, from five to fifty years 
(even 1 000 years) instead of one to five years.  
 It looks towards creating unique alternative futures where each scenario is 
fundamentally different from the other. In comparison, planners and economic 
forecasters tend to hold similar views with slight variations, rather than 
completely novel ones.  
 Futures studies is committed to multiple interpretations of reality (in the process 
placing importance on realms such as the unconscious, of mythology, of the 
spiritual, for example, instead of only views of reality for which empirical data 
exists). 
 It is more participatory in nature, in that it attempts to include all types of 
stakeholders instead of only those which hold power (Inayatullah, 2013). 
Futures studies can therefore be described as having six foundational concepts, six 
questions and six pillars. Futures studies can bring about a sense of control over 
future, looking to reduce some uncertainties that exist in the world. It looks towards 
identifying trends and possible future events while being sensitive to the possibility of 
change. It seeks to deepen the understanding of possible futures, separating them as 
alternative futures. It is then possible to look at each alternative future, and determine 
what steps could lead to each future. Strategies can then be developed to avoid 
unwanted futures, and to move towards a preferred future (Inayatullah, 2008). 
 
2.2.5 Deepening the Future with CLA 
The previous section explored the six pillars of futures thinking, the fourth being 
deepening the future. One of the methods described that can be used to deepen the 
future, is CLA. This method is not aimed at predicting a particular future but rather with 
opening up the present and past to create alternative futures. It “focuses less on the 
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horizontal spatiality of futures—in contrast to techniques such as emerging issues 
analysis, scenarios and backcasting— and more on the vertical dimension of futures 
studies, of layers of analysis” (Inayatullah, 1998). The method is therefore able to 
provide a deeper, more meaningful perspective into a subject, where empirical 
methods may only provide a superficial view of the subject. (Slaughter, 1997).  
CLA has been successfully used in a variety of settings including futures courses in 
the last several years (Inayatullah, 1998). It has proven to be especially useful in 
settings with individuals either of different cultures or different approaches to solving 
problems. South Africa has been famously referred to as the rainbow nation because 
it is made up of so many diverse cultures and religions.  Contained within South 
Africa's borders are Zulu, Xhosa, Pedi, Tswana, Ndebele, Khoisan, Hindu, Muslim, 
and Afrikaner people to name but a few. All of these people “are united by calling 
South Africa home, and therefore their lives all contribute to forming a part of the 
country’s heritage, identity and culture” (SAHO, 2017). CLA becomes the ideal method 
within the South African context to explore future potential of Blockchain technology 
further, as well as potential adoption strategies. It has been suggested that the method 
is best used prior to scenario building (Inayatullah, 1998). 
Some of the benefits of CLA include: 
 It holds the ability to expand the range and richness of various scenarios 
 It leads to the inclusion of different perspectives and viewpoints among 
participants, especially across cultural boundaries that may be present within 
a group 
 It appeals to and can be used by a wider range of individuals as it incorporates 
non-textual and poetic/artistic expression in the futures process. 
 It layers participant’s positions (conflicting and harmonious ones) 
 It shifts the debate/discussion beyond the superficial and obvious to the deeper 
and more meaningful 
 It allows for a range of transformative actions and decisions 
 It leads to policy actions that can be informed by alternative layers of analysis 
 Finally, it reinstates the vertical in social analysis, i.e. from postmodern 
relativism to global ethics (Inayatullah, 1998). 
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The method itself assumes that the way in which one frames a problem changes the 
policy solution and the actors responsible for creating transformation. Inayatullah 
makes mention of the four levels of CLA (Inayatullah, 1998). These four layers will 
now be discussed further. 
The first level is the ‘litany’ which refers to quantitative trends and problems, which are 
often exaggerated by popular media and social media news. Events and issues can 
often come to public attention, but the issues themselves may seem random – scarcely 
connected to one another. This can often lead to the general public feeling helpless, 
a sense of apathy or even a tendency to blame others such as the government, 
businesses or other groups. This is the conventional level of futures research which 
can readily create a sense of panic or fear amongst readers.  
The second level is concerned with the systemic causes of a given phenomenon 
including social issues, and other economic, cultural, political and historical factors. 
Issues in the South African context may include poverty, crime, social inequality, a 
turbulent past and current racial tensions and divisions. Interpretation in this level is 
given to quantitative data. This type of analysis is usually expressed by policy institutes 
and published as editorial pieces in newspapers or in non-academic journals. This 
level typically does well at technical explanations as well as academic analysis. The 
role of the state and other actors and interests is often explored at this level. 
The third deeper level is concerned with structure and the discourse/worldview that 
supports and legitimates this structure. This level is concerned with finding deeper 
social, linguistic, cultural structures that are present within a society. Discerning 
deeper assumptions behind the issue is crucial here as are efforts to address the 
problem. At this stage, one can explore how different discourses (the economic, the 
religious, and the cultural, for example) will impact on the way in which an issue is 
framed and understood. Based on the varied discourses, different scenarios can then 
be developed, scenarios which are unique and novel based on each discourse.  
The fourth layer of analysis is at the level of metaphor or myth. These are described 
as the deep stories, the collective archetypes, the unconscious dimensions of the 
problem or the paradox .This level comprises of an emotional layer of experience, 
regarding the subject being studied. “The language used is less specific, more 
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concerned with evoking visual images, with touching the heart instead of reading the 
head” (Inayatullah, 1998). 
 
 
Figure 2.3 Layers of CLA (Source: Minkkinen & Tapio, 2015) 
 
Most academic analysis typically tends to stay in the second layer while occasionally 
touching on the third and fourth level (Inayatullah, 1998). Using CLA as a method, 
futurists have become more aware of the roles that subjectivity, interpretation and 
cultural context play in shaping the way in which the future is understood (Riedy, 
2008). By moving up and down the four layers, practitioners of CLA seek to challenge 
assumptions and create transformative spaces that can support new types of thinking 
about the future and lead to more effective policies and actions. It is important to note 
however that not unlike any other method, CLA does have its limitations. As previously 
mentioned, it “does not actually provide one with a forecast of the future and is 
therefore best used in the conjunction with other methods such as emerging issues 
analysis and visioning” (Inayatullah, 1998). It may also lead to a state where action 
does not take place because the issue can be discussed from so many perspectives 
and views, the discussion may simply not lead to any concrete action. Nevertheless i t 
remains a valuable tool for the futurist thinker and will be employed in this research as 
one of the tools to explore Blockchain technology in South Africa towards 2030. 
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2.2.6 Creating Alternatives through Scenario Planning 
Scenario planning is one of the most important methods used for creating alternative 
futures, as described in the fifth pillar of the six pillars of futures studies (Inayatullah, 
2008). A scenario is a picture of a possible future outcome and can help determine 
how that outcome may come about, or what actions will precede the outcome. It can 
be used by both individuals as well as organisations to better prepare for future 
eventualities, helping them deal better with uncertainty or complexity in the future. It is 
for this reason that scenario planning techniques are frequently “used by managers to 
articulate their mental models about the future in order to make better decisions” 
(Amer, Daim, & Jetter, 2013). There are many methods of scenario planning which 
can be used by futures thinkers.  Some of these methods will now be discussed, 
looking at strengths and weaknesses of each method as well as some of the great 
thinkers behind these methods. 
The first method is multi-variable, which is derived from the futures triangle and 
emerging issues analysis (Inayatullah, 2013). This method will lead to the creation of 
various scenarios of the future. These will be based on the images or the drivers or 
the emerging issues themselves. The second scenario method which can be used is 
the double variable method, which seeks to identify two major uncertainties and 
develops alternatives based on these uncertainties. “The double variable method is 
excellent for strategy development; however, it is crucial to debate the key variables” 
(Inayatullah, 2013). Its weakness is that no outlier scenario is developed. 
The third scenario method is developed by James Dator and revised recently by 
himself (Dator, 2002). It articulates various scenario archetypes which will now be 
discussed further. 
 Continued growth is an archetype in which current conditions are improved, for 
example more products and services, more infrastructure such as roads and 
airports, more technology, and a greater population. More growth is considered 
the solution to every problem in this archetype. 
 Collapse is then the archetype which emerges as “Continued growth” fails. The 
contradictions become too big to be able to sustainably support continued 
growth: between the economy and the natural environment; between men and 
women; between the speculative and the real economy; between religious, 
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secular and postmodern approaches; and lastly between technology and 
culture. 
 Steady State is the futures archetype which seeks to arrest growth and find a 
balance between the economy and the natural environment. It can be described 
as a balanced, softer and fairer society. The community has a larger role to play 
in this future and has considerable say in decisions made. Steady State is both 
back to nature and back to the past, a place where human values become 
prioritised. Unrestrained economic growth, urbanisation, an expanding 
population and technology is often seen as the problem in this archetype. 
 Transformation is the archetype which seeks to change the basic assumptions 
of the first three that have been discussed. Transformation often comes about 
either through dramatic technological change (Eliminates the bureaucracy and 
many forms of governance; genetics changes the nature of nature, for example) 
or through spiritual change (humans change their consciousness through 
experience of deep transcendence) (Dator, 2002). 
A fourth method or technique, developed by Schwartz (1996) which is largely focused 
on the organisational. This scenario method is composed of four variables namely: 
best case (what the organisation aspires to); worst case (where everything goes bad); 
outlier (a surprise future based on a disruptive emerging issue) and business as usual 
(no change). This model is best used when working within a particular organisation as 
well as where there is a shared culture between employees. The fifth and final scenario 
technique has four dimensions: the preferred, the world we want; the disowned, the 
world that we reject or are unable to negotiate; the integrated, where owned and 
disowned are united in a complex fashion; and last is the outlier, the future outside of 
these categories (Inayatullah, 2013). 
Scenario planning as a method will be used in this research effort to look into some of 
the uncertainties that Blockchain technology currently poses. Various futures 
scenarios will be discussed looking at the assumptions and drivers which underlie 
each scenario. This will be done in an effort to be better prepared for adoption of 
Blockchain technology, and to provide relevant and appropriate recommendations for 
its adoption, and to better prepare for some of the challenges which may lie ahead 
looking towards 2030.  
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2.3 ETHICAL CONSIDERATIONS 
It is important to note that ethical considerations have been conducted throughout the 
research paper. Ethics can be simply defined as doing good and avoiding harm in 
research practices (Orb, Eisenhauer & Wynaden 2000). Harm can be prevented or 
reduced through the application of appropriate ethical principles when conducting 
future studies research. Ethical protocol will be maintained throughout the duration of 
the research. Ethical clearance has been submitted to Nelson Mandela University in 
accordance with research requirements, prior to data being obtained for the research. 
The research does not pose any risk of harm, embarrassment of offence, however 
slight or temporary, to any participants, third parties or to the communities at large. 
 
2.4 CONCLUSION 
The chapter concludes with a summary of future studies, as well as some key concepts 
that have been touched on. Future studies was defined as the systematic study of 
possible, probable and preferable futures including the worldviews and myths that 
underlie each future. Another definition for futures studies is given as, a systematic 
discipline to study future probabilities within a certain time frame. It was also stated 
that the study of the future has progressed from predicting the future to mapping 
alternative futures to shaping desired futures, both at external collective levels and 
inner individual levels. In this paradigm, future studies can be used in order to reduce 
risk, to avoid negative futures, particularly the worst case, others actively move 
towards creating desired futures and positive visions of the future instead.  
The four approaches that can be described as fundamental to foresight are predictive, 
interpretive, poststructural and anticipatory action research. Along with these 
approaches, Inayatullah (2008) suggests that there are six basic concepts of futures 
thinking namely: the used future; the disowned future; alternative futures; alignment; 
models of social change; and uses of the future. The six pillars of futures studies were 
also elaborated upon namely, namely: mapping, anticipation, timing, deepening, 
creating alternatives and transforming. Finally the chapter discussed CLA which 
provides a deeper perspective of what is being studied than the more common 
empiricist or predictive methods used in research. CLA then links with scenario 
planning which when used, allows an organisation or country to be better prepared for 
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future uncertainties and has the benefit of making them more flexible and more 
innovative. As stated by Slaughter, the future cannot always be predicted but it should 
not be a complete mystery either. The near-term future can be clearly understood by 
developing the right capacities, asking the right questions and nurturing the right 
people. Strategic foresight can provide South Africa with a coherent future regarding 
Blockchain technology, and could ensure that it makes the most of the potential that 
this technology holds. 
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CHAPTER 3 
THE LITERATURE REVIEW 
 
3.1 INTRODUCTION 
Chapter 2 undertook a detailed discussion as well as a clear description of the 
research methodology to be used in this research effort. The scenario planning 
research process that is followed in this academic discourse was elaborated upon. 
Chapter 3, will present a detailed literature review of Blockchain technology, looking 
at the current body of research. The literature review will include an exploration of the 
actual workings of the technology, as well as some of its unique characteristics. The 
literature review will also discuss the disruptive potential of Blockchain technology in 
various industries both globally as well as within the African and South African context. 
The rate at which technological breakthroughs are being developed has no historical 
precedent. Emerging technologies such as drones, Blockchain, precision medicine, 
the IoT and AI have already transformed the world of business and, in fact, entire 
industries (World Economic Forum, 2018b). It is worth noting that periods of intensive 
change have occurred in history before. The technological revolution that is currently 
occurring differs from other periods of significant upheaval – the agricultural or 
industrial revolutions, for example – in that it has no boundaries or borders in the 
traditional sense. What is also intriguing is the fact that emerging economies are 
adopting technologies as fast – or in some cases faster – than more developed 
markets  such as the United States or Europe (PwC UK, 2018). This unprecedented 
change brings about some unique challenges for businesses in the world today, which 
can no longer afford to be left behind when it comes to advancements in technology. 
Technology is no longer simply an enabler that supports more efficient processes 
which in turn secures competitive advantage. Technology is increasingly the source 
of competitive advantage itself. Consequently, all companies, regardless of the sector 
in which they operate, will now need to think of themselves as technology – and 
specifically software – businesses (PwC UK, 2018). Business leaders will have to 
choose to keep abreast of technological breakthroughs or risk being outmanoeuvred 
by competitors, and losing market share as well as revenues as a result. Becoming 
more digital is a fundamental shift that goes to the core of any business and its 
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foundational capabilities, in any industry and in any part of the world. South Africa, of 
course, is in no way immune to this global trend. Deloitte’s (2018) ninth annual Tech 
Trends report explores the emerging technologies organisations are harnessing to 
foster innovation and growth in South Africa—from enterprise data sovereignty to 
digital reality, the no-collar workforce and more. But it also showcases how 
“organisations that orchestrate the collision and confluence of these disruptive 
technologies can drive greater value across the enterprise” (Deloitte, 2018).  
 
3.2 BLOCKCHAIN TECHNOLOGY 
One of the most innovative and disruptive technologies that has been developed in 
recent times is known as Blockchain or distributed ledger technology. The technology 
promises to have far-reaching economic and social implications around the world 
(World Economic Forum, 2017). The technology possesses some unique 
characteristics, which contributes towards its potential to significantly impact various 
industries and business models. 
 
3.2.1 Characteristics of Blockchains 
The technical workings of Blockchain technology are outside the scope of this 
research effort, however a basic understanding of the technology and its 
characteristics will serve as a foundation for further discussion of its applications. The 
technology can be described as being made up primarily of two parts, transactions 
and blocks (Miraz, 2017). 
 Transactions represent an action that has been taken by a user (e.g. a payment 
of a certain amount made by John to Peter, at a certain time). 
 Blocks are records or chunks of transactions that include information such as 
the correct sequence of various transactions, timestamp of creation, users etc. 
Blockchains can either be private or public in nature. A public Blockchain allows public 
users to read and write information, as is the case for Bitcoin. Private Blockchains will 
operate within a specific body such as a business, or government institution or 
organisation and has limited access for specific users. As previously mentioned, 
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blocks contain a series of transactions, and these transactions are limited by the 
capacity of the blocks. When a block is filled up, a new one is started and linked to the 
previous one thus creating a Blockchain. One of the benefits or characteristics of this 
model is that each participant of the Blockchain retains an updated complete record 
of the transactions and the associated blocks on their computer system (Miraz, 2017).  
In contrast, traditional digital records are normally stored on a single computer server. 
This feature of distribution means that once data is entered into the Blockchain, it is 
extremely difficult to alter, as an individual would need to control more than half of the 
computers at a single moment to be able to alter the data. In addition, the Blockchain 
itself handles transactions without the need for an intermediary to control the data.  
 
 
Figure 3.1 Blockchain characteristics (Source: Deloitte, 2017c) 
 
3.2.2 Industries Which May be Impacted 
Blockchain will most likely disrupt a number of important industries that supply or rely 
upon third-party assurance by making use of a global peer-to-peer network to assure 
the integrity of value exchanged between parties in a direct and transparent manner. 
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It may in fact, drive transparency and integrity in society, including in the fight against 
bribery and corruption. It could also lead to extensive changes in supply chains and 
governmental functions, such as central banking. Unlike the internet itself, blockchains 
are distributed, not centralised; open, not hidden; inclusive, not exclusive; immutable, 
not alterable; and secure (World Economic Forum, 2017). Blockchains will provide 
unprecedented capabilities to create and trade value in society. Being described as 
the foundational platform of the Fourth Industrial Revolution, it enables such 
innovations as artificial intelligence, machine learning, the IoT, robotics and even 
technology in our bodies, so that more people can participate in the economy, create 
wealth and improve the state of the world (World Economic Forum, 2017). A report by 
the European Parliament (2017) suggests that the way Blockchains create fast, low-
cost and secure public records means that they also can be used for many non-
financial tasks, such as casting votes in elections or proving that a document existed 
at a specific time (European Parliament, 2017). Blockchains are particularly well suited 
to situations where it is necessary to know ownership histories. For example, they 
could help manage supply chains better, to offer certainty that diamonds are ethically 
sourced, that clothes are not made in sweatshops and that champagne comes from 
the Champagne region in France. They can contribute towards a working solution for 
the problem of music and video piracy, while enabling digital media to be legitimately 
bought, sold, inherited and given away second-hand like books, vinyl and video tapes. 
They also present opportunities in all kinds of public services such as health and 
welfare payments and, at the frontier of Blockchain development, are self-executing 
contracts paving the way for companies that run themselves without human 
intervention (also known as smart contracts) (European Parliament, 2017). 
 
3.3 SMART CONTRACTS 
The development from simple Blockchains included the introduction of what is known 
as smart contract capabilities. Smart contracts can be defined as “agreements 
between two or more parties that can be automatically enforced without the need for 
an intermediary” (Narayanan & Miller, 2017). One of the most well-known public 
Blockchains which supports smart contracts is Ethereum. The smart contracts are also 
known as ‘apps’ and have the ability to “facilitate the movement of value and represent 
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the ownership of property” (Ethereum, 2018), just like traditional contracts written with 
pen and paper. 
As previously described, Blockchains are essentially chains of blocks containing 
transactions. Smart contracts are also transactions but can have more details written 
into them when compared with simple transactions, “allowing for an incredibly complex 
range of operations to take place via the same underlying technology that 
accomplishes a Bitcoin transfer” (Sklaroff, 2017). Instead of simple transaction lines 
such as “John paid Peter 5 Bitcoins on a certain date”, smart contracts allow for 
additional details, clauses and exceptions to be added to these transactions, and are 
even able to self-execute when conditions of the contract are met. An example could 
be a package that contains an online shopping order, which is fixed with a sensor with 
a unique ID. The package is then delivered to the customer’s home which also 
contains smart sensors. Finally, the smart contract automatically facilitates payment 
to the vendor as the contract obligation to deliver the goods has been fulfilled. 
According to proponents of the feature, “smart contracts will revolutionise the way 
firms transact and may fundamentally transform our social and legal institutions” (Mik, 
2017). Smart contracts have some benefits over traditional contracts in that they are 
able to “streamline the contracting process, reduce transaction costs by eliminating 
intermediaries and, most importantly, simplify enforcement” (Mik, 2017) since the 
contracts will enforce themselves once the conditions of a transaction have been met. 
But others have cautioned that smart contracts do have some drawbacks, especially 
security vulnerabilities related to the way in which they are coded (Narayanan & Miller, 
2017). The researchers found that smart contracts can cause loss of value due to 
simple coding errors, a challenge that will need to be overcome to make them more 
robust and secure.  
In a sense smart contracts present a more efficient way of managing the tedious and 
laborious process of writing out legal contracts. This efficiency should in theory, also 
have the effect of reducing costs of these services which are currently charged by 
legal firms while simplifying the process for both buyers and sellers, producers and 
consumers. If the code used to program them can be made more secure, this would 
eliminate one of the more pertinent concerns surrounding them (Narayanan & Miller, 
2017). 
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3.4 BLOCKCHAIN TECHNOLOGY IN CRYPTOCURRENCIES 
Blockchain technology has numerous possible applications which are explored further 
in this research. One of these uses is in currencies, or cryptocurrencies as they have 
become known. Although it is limiting to only think of Bitcoin and other 
cryptocurrencies when discussing Blockchain technology, it does serve as a good 
starting point for a discussion on large scale implementation of the technology.   
The first and arguably most well-known uses of the technology was in Bitcoin, a 
currency which makes use of “cryptography, combined with a distributed public ledger, 
together used to implement a digital currency without a central authority to 
authenticate payments” (European Parliament, 2017). Traditionally, people have been 
able to use and trade money with other people without necessarily having to know or 
trust that person. Trust was, in essence, built into the financial system, through the 
use of verifiable bank notes and coins, as well as the inherent trust built into financial 
institutions such as banks. What makes Bitcoin entirely revolutionary is that it has no 
real notes or coins to be used and no central authority, instead it “creates a trustworthy 
system through innovative use of cryptography and peer-to-peer networking” 
(European Parliament, 2017). The implication being that people can continue to trade 
and transact with people that they do not directly know, without having to rely on a 
central institution such as a bank or exchange office to validate transactions. The 
traditional financial model can be described as suitable for most transactions but also 
possesses the inherent weaknesses of the trust based model. Transactions can 
always be reversed, this being built into the system as a way for banks to be able to 
resolve disputes. This feature raises costs for banks which are passed on to 
consumers and a certain percentage of fraud is accepted as unavoidable, the costs 
once again being passed on to consumers (Nakamoto, 2009).  
Some critics have however dismissed the benefits of using cryptocurrencies (fast, 
secure and cheap transfers) in place of traditional currencies, citing that “conventional 
transfers are already relatively fast, secure and cheap” (European Parliament, 2017). 
Some financial institutions have acknowledged that Blockchain technology can 
provide a clear advantage over traditional systems by being able to safely clear 
international transactions at a much faster rate than what is currently available. 
Transactions can typically take a day or several days between issuance and 
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settlement when using traditional banks whereas Blockchain technology could 
improve that time frame by having international transactions securely cleared within a 
matter of minutes (Eyal, 2017). It is also worth noting that in such a case, Bitcoin or 
another cryptocurrency need not replace a traditional banking system, as commercial 
banks could simply develop their own Blockchains for the use of these types of 
transactions, and pass down cost savings to consumers. 
 
3.5 BLOCKCHAIN TECHNOLOGY IN THE FINANCIAL SECTOR 
As previously stated, Distributed Ledger technology was first developed in 2009 with 
the introduction of Bitcoin, but it has only been employed for other uses more recently. 
Financial firms and banking institutions were some of the first to show interest in the 
technology, and sought to explore ways of using it to create value both for customers 
as well as shareholders. A group of financial firms partnered together, led by the 
company R3, to research ways of using Blockchain technology (Woodside, Augustine 
Jr., & Giberson, 2017). The original set of founding partners included banking giants 
Goldman Sachs and Barclays, JP Morgan, State Street, UBS, Royal Bank of Scotland, 
Credit Suisse, BBVA and Commonwealth Bank of Australia. Companies from the 
computer sector also joined including Intel and Microsoft. This number of companies 
has since grown to 45 financial firms in 2015, 80 firms altogether in 2017, and now 
over 200 member partners across multiple industries from both the private and public 
sectors. The group has a stated aim of “developing Corda, an open-source Blockchain 
platform, and Corda Enterprise, a commercial version for enterprise usage” (R3, 
2018). The key challenges that the R3 group is trying to solve,  is that Blockchain 
platforms such as Bitcoin or Etherum “have issues around privacy, scalability, and 
interoperability that render them largely unsuited for global businesses” (R3, 2018). 
Their solution is the Corda Blockchain platform which has been developed with these 
drawbacks in mind and aims to be suitable for usage, not only in the financial and 
banking sector, but across many others including healthcare and supply chain 
management (R3, 2018). 
The South African Reserve Bank has also experimented with Blockchain technology, 
with Project Khokha, “a proof of concept designed to simulate a ‘real-world’ trial of a 
distributed ledger technology (DLT)-based wholesale payment system” (South African 
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Reserve Bank, 2018). The project was used to provide opportunities to participants, 
to test the practical usability of distributed ledger technology in a realistic environment. 
The project was reported as a success, detailing that whilst current systems allow 
transactions to be completed within about 2 hours, Blockchain technology was able to 
achieve the same security levels and process the transactions within seconds. The 
South African Reserve Bank was also able to easily access transaction information 
which would allow for regulatory oversight of the transactions. The report was 
concluded positively by stating that “this project has laid the foundations for future 
collaborative work [between traditional banking institutions and Blockchains] – 
essential in the Blockchain context – and has fulfilled its objective of providing useful 
insights to all participants” (South African Reserve Bank, 2018). At the same time, the 
report acknowledged that challenges existed which would need to be addressed to 
allow for large scale implementation of distributed ledger technology, including 
practicalities of implementation, but also to legal and regulatory factors and the 
broader economic impacts of the technology. 
 
3.6 BLOCKCHAIN TECHNOLOGY AND SUPPLY CHAIN MANAGEMENT 
Some observers have noted that the “use of Blockchain technology is no longer only 
for cryptography enthusiasts and cryptocurrencies” (Woodside et al., 2017). Non-
finance applications of Blockchain technology are expected to include those in supply 
chain management, power management and the food/agriculture industry (Kshetri, 
2018). These industries have experimented with the technology and have found strong 
return on investment through its application. It has been documented that key supply 
chain management objectives such as “cost, quality, speed, dependability, risk 
reduction, sustainability and flexibility” (Kshetri, 2018) are already being impacted by 
Blockchain technology.  
 
3.6.1 Challenges in Supply Chain Management 
Some of the greatest challenges faced by global firms in terms of supply chain 
management include “a lack of transparency and accountability across complex 
supply chains” (Casey, 2017). This can be described as a consequence to the 
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increasingly global way of doing business. Previously supply chains may have been 
limited to one country, where supply chains now frequently traverse country borders 
and oceans, as firms pursue economies of location benefits. This can make operations 
and logistic infinitely more complex and difficult to manage, with errors often costing 
large sums of money for firms. With distributed ledger technology, computers of 
separately owned companies can make use of a cryptographic protocol to constantly 
validate entries into a common list or ledger that is always available to all parties (figure 
3.2). An incredible advantage of such a method, is that “it resolves issues such as 
disclosure and accountability between individuals and institutions whose interests 
aren’t necessarily aligned” (Casey, 2017). Businesses will also save money and time, 
which would have previously been dedicated to painstakingly reconciling internal 
records with other suppliers as goods move along the supply chain. Instead this data 
will now be available on a public ledger, making it very difficult, if not impossible, for 
any party to tamper with data or manipulate it for personal gain. In a very simplistic 
sense, what Blockchain is able to do, is to “create trust” between two parties, without 
having the traditional third party in the middle, such as a logistics firm or a bank. This 
efficiency would be very difficult to achieve without Blockchain technology and will 
change the way goods and services move across the globe. Firms that take advantage 
of the benefits of the technology will be able to create value for their stakeholders.  
 
 
Figure 3.2 Distributed vs. centralised Ledgers in Supply Chain Management (Source: 
Oliver Wyman, 2015) 
46 
 
3.6.2 Blockchains and Responsible Sourcing 
Blockchain technology can become considerably more effective for supply chain 
management when linked to sensors and microchips, ultimately allowing physical 
items to be traced and tracked on a distributed ledger as it moves along a supply chain. 
A firm in the UK called Provenence has done just this and claims to use the technology 
to “enable every physical product to come with a digital ‘passport’ that proves 
authenticity and origin creating an auditable record of the journey behind all physical 
products” (Provenance Ltd., 2015). This value proposition will be especially attractive 
to firms or industries that are aiming to show their customers that their products have 
been sourced in a responsible manner, or where the origin of an item determines its 
special value (e.g. champagne wine from the Champagne region of France). The use 
of the technology is not limited to only these types of industries. Currently the supply 
chain practices of firms are not always as transparent as they should be, consequently 
consumers “buy into systems that deplete natural resources, worsen environmental 
and social problems and endanger humans and ecosystems” (Provenance Ltd., 2015). 
Blockchain technology will increase the transparency of many industries, giving 
consumers much more power to choose to purchase products responsibly from firms 
that are conscious of their social and environmental impact. In the European Union, 
companies that employ more than 500 people will need to include non-financial 
statements in their annual reports from 2018 onwards, which will include details 
regarding their policies in terms of “environmental protection, social responsibility and 
treatment of employees, respect for human rights, anti-corruption and bribery, and 
diversity on company boards” (European Union, 2018). Blockchain technology could 
be used to verify the information that is provided by firms in their reports, thereby 
adding credibility to them. 
Internet and e-commerce giant Alibaba, has recently embarked on various projects to 
find ways of using Blockchain technology in the food supply industry. The company 
recognises that food fraud poses great risks to the industry especially in China and 
other Asian markets (PwC, 2017b). Accordingly the firm, in partnership with PwC 
China has sought to develop the Food Trust Framework, which will be used to 
“address food fraud risk and provide the basis for improvement in food trust practices 
and integrity across the supply chain of food products traded through the Alibaba 
platform” (PwC, 2017b). The framework will allow the firm to successfully trace food 
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products moving along its various supply chains, ensuring origin and quality of their 
products. The value proposition for consumers is that they will know where their food 
comes from, where it has been and who has been handling it. 
Bext360 is a firm that has focused on developing traceability software specialising in 
critical supply chains such as coffee, cocoa, seafood, palm oil, minerals (Coltan, 
Cobalt), timber and cotton (bext360, 2018). The firm uses Blockchain technology to 
trace these products from the farmer to the consumer, ensuring that the products are 
ethically sourced and that farmers are paid a fair rate for their efforts. The firm uses 
physical markers on the products to ensure that they are not tampered with at any 
point in the supply chain. When these technologies are used together they are able to 
“allow greater transparency, business intelligence and traceability of a product's 
quality, ensuring timely, fair, participation in the supply chain” (bext360, 2018). 
Consumers will enjoy the peace of mind that the products they are using, have not 
negatively impacted people or the environment, especially with high risk products that 
have in the past experienced unethical practices. 
 
3.7 BLOCKCHAIN TECHNOLOGY AND RENEWABLE ENERGY 
 
3.7.1 Traditional Energy Models 
The global reliance on fossil fuel energy and specifically coal powered plants has been 
described as “one of the main reasons for the energy sector’s high contribution to 
global greenhouse gas emissions” (United Nations, 2018). This form of energy 
production not only contributes towards global warming, but also has a direct effect on 
the quality of the air, as well as causing numerous health issues for people around the 
world. The estimate is that roughly 41% of all the electricity production in the world 
involves the burning of coal (World Bank Group, 2018). At the same time, research 
suggests that roughly 6.5 million people are losing their lives every year, with causes 
directly relating to poor air quality caused by air pollution, while roughly 92 per cent of 
the world’s population are living with air pollution that is above the World Health 
Organisation’s recommended levels (United Nations, 2016). 
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Figure 3.3 Coal energy as a % of total global energy production (Source: World Bank 
Group, 2018) 
 
Figure 3.3 illustrates coal energy production as a percentage of total global energy 
production since 1970. The percentage increased substantially from 1975 to 2005, 
having stabilised at around 40% since then. In South Africa that figure is dwarfed, with 
Eskom (2018) suggesting that roughly 77% of the nation’s energy demand is being 
fulfilled by coal power plants, while the state energy provider Eskom states that this 
figure is not likely to decrease substantially in the near future, mainly because of a 
“lack of suitable alternative energy sources currently available” (Eskom, 2018). Eskom 
acknowledges that energy production causes air pollution which includes sulphur and 
nitrogen oxides, organic compounds, heavy metals, radioactive elements, greenhouse 
gases and ash, but concedes that it is also currently the most cost effective way of 
producing electric power in South Africa. Interestingly, other groups disagree entirely 
with this figure and suggest that coal production as a percentage of total energy 
production in South Africa is in fact closer to 93% as shown by figure 3.4 (World Bank 
Group, 2018). 
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Figure 3.4 Coal energy as a % of total energy production in South Africa (Source: 
World Bank Group, 2018) 
 
Global bodies such as the United Nations have become acutely aware of the negative 
impacts of air pollution specifically on human health, which although a major 
challenge, can also be seen as a window of opportunity for emerging technologies. 
Consequently, the renewable energy sector will play a prominent role in the fight 
against global warming and air pollution and has been included as a fundamental part 
of the United Nations Global Development Programme (United Nations, 2018). Drivers 
of the renewable energy sector include; power supply deficits in many countries that 
view alternative energy sources as a means to energy security, the UN Paris 
Agreement and its acknowledgement of renewable energy as a powerful tool in the 
fight against global pollution and climate change, a decrease in renewable technology 
operating costs around the world, growing awareness from global and local energy 
companies to the opportunities available to them, developing nation markets, and 
finally support from global bodies such as UNDP to facilitate an attractive investment 
environment around the industry (United Nations, 2018). Therefore, as interest in the 
sector increases, it is expected that significant global investment will follow and help 
propel growth and opportunity. The South African Department of Energy has 
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responded to these developments, having drafted a white paper on renewable energy 
sources as far back as 2003 (South African Department of Energy, 2018a). The South 
African Department of Energy stated the following goals in the white paper: 
 To ensure that a substantial portion of the country’s resources were directed 
towards renewable technologies. 
 To direct public resources towards renewable energy technologies and their 
implementation. 
 To introduce appropriate financial incentives for renewable energy firms. 
 To create an investment environment that would encourage development and 
progress in renewable energy technologies. 
The release of the white paper was followed by developments to draft an Integrated 
Resource Plan (IRP) in May 2011, which set an determined goal of having 17 800 MW 
of renewable energy to be produced by the year 2030 in South Africa (South African 
Department of Energy, 2018b). Encouragingly by 2017, roughly 6 422 MW of electricity 
had been contractually secured from 112 Renewable Energy Independent Power 
Producers in the country, with a stated plan of having these producers actively 
contribute at least 5000 MW of electricity to the grid by 2019. 
 
3.7.2 Smartgrids 
The traditional way of producing power using coal or gas power stations works as a 
centralised model, where one power plan supplies a grid connected to thousands of 
homes, businesses and industries across large geographical areas. In contrast, 
microgrids or smartgrids are defined as “small power distribution systems consisting 
of loads, distributed generators, and energy storage devices, and are considered an 
efficient way to utilise renewable energy sources” (Wang, Zhou, 2017). With 
microgrids, homes and businesses can be connected to smaller and more dispersed 
renewable energy producers. Consumers themselves can have solar panels at their 
homes and ‘sell’ additional capacity to the grid, thereby creating a truly decentralised 
power model. Such a model would require a system that could handle micro 
transactions in a cheap and efficient manner, as surplus power from consumers is sold 
to other consumers in real time.  
51 
 
Research with microgrids of renewable energy indicates that traditional transaction 
management based on centralised systems has many disadvantages including “high 
operational costs, low transparency, and potential risk of transaction data modification” 
(Wang, Zhou, 2017). Issues regarding security have become apparent in microgrids 
with evidence of “energy suppliers forming cartels to manipulate the price of electricity 
and suggestions that it is easy to hack into a smartgrid” (Oh, Kim, Park, Roh, & Lee, 
2017). These security issues suggest that a different approach may be required for 
these technologies to safeguard against the apparent risks and weaknesses seen in 
them. It could be argued that microgrids will be part of the near future as consumers 
and indeed entire cities look at ways of using energy more efficiently and reducing 
waste. These measures will be taken in an effort to slow down the negative effects to 
the natural environment and perhaps reverse some of the damage that has been done. 
While research is still in its infancy, early reports suggest that Blockchain technology 
could provide “a feasible means for direct electricity transactions in microgrids” (Wang, 
Zhou, 2017). The model would operate as a digital market system of buyers and sellers 
on a grid, with surpluses moving to other consumers with deficits, in real time, as and 
when market conditions dictate. Operating on a Blockchain model would also remove 
the need for a middle man or broker for the transactions to occur, meaning energy 
would go directly from consumer to consumer, while the Blockchain ensures trust. 
Having transactions recorded on the public ledger would ensure safe and fair 
transactions that are tamper proof and cannot be used to manipulate the market or to 
favour certain consumers over others. A real case example of a microgrid operating 
on Blockchain technology is the Brooklyn Microgrid Project in New York, run by energy 
firm LO3 energy. The firm is aiming to “develop Blockchain based innovations to 
revolutionise how energy can be generated, stored, bought, sold and used, all at the 
local level” (LO3 Energy, 2018). The firm has identified large inadequacies in the 
traditional power grid model, where a consumer may have solar panels (or other 
renewable energy sources) that are being underutilised during the day when 
consumers may be at work. Another family close by might be able to use that power, 
and may be currently relying on power from a substation that could be hundreds of 
kilometres away. The ultimate aim of Brooklyn Microgrid Project, or any microgrid 
project, would be to have these two households connected and trading energy as and 
when required by a dynamic and flexible grid (LO3 Energy, 2018). The transactions 
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would occur quickly and efficiently on a public Blockchain. In this model a utility 
provider would still maintain the electrical grid that carries power but the actual 
electricity itself can be produced, stored and transferred between the consumers 
themselves, thus creating a far more resilient and efficient energy model. Given that 
many renewable energy sources are not as predictable and constant as traditional 
power sources, supply and demand would be dynamic across the grid, suggesting that 
an effective way of managing transactions would be through the use of continuous 
double auction (CDA), “which matches buyers and sellers immediately upon the 
detection of compatible bids, and periodic double auction, or which collects bids over 
a specified interval of time and then clears the market at the expiration of bidding 
interval” (Wang, Zhou, 2017). CDA models have the advantage of being able to 
manage supply and demand, buyers and sellers and achieve market equilibrium 
effectively. According to (Wang, Zhou, 2017) Blockchains have four characteristics 
that would suit microgrids namely decentralisation, transaction non-tampering, 
traceability and transparency: 
 Decentralisation because all transactions can occur as peer-to-peer 
transactions without the need for an intermediary 
 Transaction non-tampering: In the Blockchain model, information that has 
previously been added to the ledger cannot be altered unless someone controls 
more than 51% of the computers on the network, which is highly improbable.  
 Traceability as each transaction is recorded on a public ledger 
 Transparency as the rules and transactions on a ledger are public without 
disclosing personal or sensitive details of consumers. 
Blockchain technology can play an integral part in the drive towards renewable energy 
sources around the world. Distributed ledger technology would provide a suitable 
framework in which various micro transactions would occur quickly and efficiently, 
improving the overall efficiency of renewable energy sources. It can be seen as a 
strong potential disruptor for the industry, and firms that harness the potential will 
experience a competitive advantage over those that do not. 
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3.8 BLOCKCHAIN TECHNOLOGY AND CYBERSECURITY 
Cyber threats have been described as the “fastest emerging global risk of our times” 
(World Economic Forum, 2018b). New technologies often bring about excitement and 
many benefits to consumers, and can serve as tools for innovation and problem 
solving. Technologies also bring about risks associated with their use, and the internet 
is no exception. With the world becoming ever more connected to the internet, 
cybersecurity has become a focal point for global leaders as they look at ways of 
“creating a safe operating environment for new technologies like artificial intelligence, 
robotics, drones, autonomous vehicles (AV) and the IoT” (World Economic Forum, 
2018b). While leaders are aware of the dangers associated with cybersecurity, 
research points to the fact that only roughly 50% of countries actually have a 
cybersecurity strategy or are in the process of developing one (United Nations, 2017a). 
As threats are becoming more and more common, countries are focusing efforts on 
being prepared to defend against attacks and secure national safety. South Africa is 
one such country having passed the Cybercrimes and Cybersecurity Bill of 2017 which 
aims to “provide for the establishment of structures to promote cybersecurity and 
capacity building” (South African Parliament, 2017). The bill covers numerous aspects 
of cybersecurity including issues such as cyber fraud, cyber forgery, cyber extortion, 
malicious communication and unlawful access and manipulation of digital data. The 
act is a strong indicator that the South African government is aware of, and has put 
measures in place against the rising threat of cybersecurity (South African Parliament, 
2017). 
 
3.8.1 Protection of Data and Cloud Computing  
Protection of data is one of the key concerns for governments as well as private and 
public institutions. Traditional data is stored on a central server and protected, but 
research indicates that “Using Blockchain can provide higher security compared to 
storing all data in a central database” (Park & Park, 2017). Centralisation implies that 
there is a single point of weakness, despite intensive efforts to protect that one point. 
Blockchains in contrast, are decentralised in nature and for this reason can be used in 
many different applications including the IoT environment (Park & Park, 2017). The 
number of applications is only likely to expand as adoption of the technology increases 
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and people find new ways of applying its benefits to different scenarios. Cloud 
computing as a technology has increased in popularity, especially in the Information 
Technology sector due to its efficiency and availability (Park & Park, 2017). With cloud 
computing comes cloud security which involves aspects such as confidentiality, 
integrity, authentication and access control.  
 
3.8.2 Blockchains and Autonomous Vehicles 
Cloud computing will only become more and more commonplace as the need storage 
and usage of data in different geographic locations becomes a reality. An interesting 
example would be autonomous vehicles (AV) or self-driving vehicles, which are 
geographically dispersed and connected to a central data cloud, constantly 
communicating and sharing data with this cloud to operate safely and efficiently. AV 
will communicate with the cloud, physical infrastructure such as roads and bridges as 
well as other vehicles in order to “achieve collaborative data sensing, information 
analysing, and energy sharing” (Liu, Zhang, & Yang, 2018). Data can be sent from 
individual vehicles to the main cloud which can then be used to efficiently direct traffic 
and avoid congestion, reducing energy wastage and vehicle accidents.  
The model has some drawbacks, especially if the popularity of AV increases in the 
near future.  The cloud in this model represents a centralised store of data, which if 
scaled up to accommodate more vehicles could lead to a bottleneck as well as 
becoming a single point of failure that can disrupt the entire network if it is 
compromised (Dorri, Steger, Kanhere, & Jurdak, 2017). The model can also be quite 
vulnerable to more sinister attacks. An attacker that hacks the system could, for 
example, gain control of one or more vehicles which could endanger the lives of 
vehicle occupants and other people. The model itself can be vulnerable to terrorist 
attacks if not properly secured. “Due to the data sensitivity and context complexity, 
vehicular applications confront serious security issues” (Liu et al., 2018). 
Communication of data can leave AV vulnerable to various security and privacy threats 
such as location tracking or remote hijacking of the vehicle (Dorri et al., 2017). One 
method of securely transmitting this data would be through a Blockchain, ensuring that 
the data is kept safe and secure while allowing sufficient speed to transmit the data in 
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a timeous manner. This data will allow AV to operate efficiently, conserving energy 
wherever possible (Dorri et al., 2017). 
 
3.8.3 Insurance and Healthcare Records 
Insurance firms are starting to offer various products to consumers where premiums 
are not fixed but instead vary depending on certain factors, such as driving habits and 
times. Vehicle insurance firms have developed methods of analysing driver behaviour 
from their clients, choosing to offer discounted rates to those who are deemed to be 
safer drivers.  The firms analyse data from the vehicles “such as braking patterns and 
speed” (Dorri et al., 2017). Discovery Holdings is a South African firm that offers 
insurance through a shared value model and has a stated ambition to make people 
healthier, while enhancing and protecting their lives (Discovery Holdings, 2018). 
Discovery Insure, the subsidiary company that offers short term vehicle and household 
insurance has also experimented with a dynamic pricing model based on driver 
behaviour. The firm states that they have developed a “unique driver behaviour 
programme that rewards [consumers] for driving well” (Discovery Insure, 2018). The 
firm offers various discounts or ‘cash back’ options to customers that drive in a 
favourable manner, such as more controlled braking or following the applicable speed 
limit. This in turn provides a motivating factor for clients to be safer on the road, 
reducing the likelihood of an accident on the road and therefore reducing the number 
of claims that the firm has to incur. The savings are passed back to the customer 
through discounts providing value for both parties while making society safer for all.  
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Figure 3.5 The shared value model offered by Discovery Holdings (Source: Discovery 
Holdings, 2018).  
 
Insurance firms such as Discovery Insure and others must store and use data on their 
insured parties in real-time, often holding on to sensitive details of their clients. This 
could create vulnerabilities for vehicle owner's privacy as “the exchanged data might 
contain privacy- sensitive data (e.g., the location of the vehicle)” (Dorri et al., 2017). 
Blockchains would present a feasible alternative to the cloud in being able to safely 
and securely store the data, while providing access to appropriate users. The data 
would also be able to move in a fast efficient manner so as to not disrupt business 
operations. 
In another case in 2015, roughly 100 million patients’ medical records around the world 
were compromised by various attackers over the internet. “The combination of the 
value of medical records and the relatively low cybersecurity of healthcare facilities 
make healthcare records one of the most lucrative targets for cybercriminals” (Nguyen, 
2017). Once medical records are compromised, they can be sold over the internet or 
used to extort money from victims. The healthcare industry could therefore consider 
finding a new way of safely storing medical records for millions of patients and ensure 
that only appropriate users have access to the records. It has been suggested that 
Blockchain technology may be well suited for the task especially when considering 
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“the tamper-proof nature of the ledger or the decentralised and peer-to-peer 
characteristics of the technology” (Nguyen, 2017). Data protection and cybersecurity 
will only expand as the need for digital records and online transactions increases. 
There have been numerous companies that have adopted Blockchain technology for 
specific purposes including, “healthcare data tracking, property registration, freight 
registration and tracking, supply chain management, and protecting intellectual 
property, among others” (Mik, 2017).  
 
3.8.4 Cyber-physical Manufacturing Systems 
Cloud computing is not the only sector that has increased security needs. As the world 
enters the fourth industrial revolution, more and more manufacturing will become 
intelligent manufacturing, essentially being driven by “cyber-physical systems (CPS) 
which themselves have serious security issues” (Shiyong, Jinsong, Yiming, & Xiaodi, 
2017). Machines will all be equipped with communication devices and sensors. These 
smart machines will have the capacity to communicate between each other and 
perhaps to a central control point. Cyber physical systems or machines will be in 
constant communication with each other as they coordinate operations and 
manufacturing processes. The data will most likely be of a sensitive nature, holding 
design specifications and other important information (Shiyong et al., 2017). The sheer 
value of such information implies that secure transmission of the data is of utmost 
importance for future manufacturers. The communication network in such a case could 
be built on a private Blockchain, with users granted access as appropriate. Machines 
and even human users will have individual public keys, similar to usernames, which 
will then dictate what data they have access to. Blockchains would provide a safe and 
secure environment for communication to occur. 
 
3.9 CONCLUSION 
Technological advances have never before seen as much growth and momentum in 
history, bringing along with it various uncertainties and opportunities for those quick 
enough to adapt. Blockchain technology is one of those technologies and certainly 
demands attention and further research, having numerous features and benefits that 
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cannot be easily replicated or imitated. The literature has shown the promising 
potential that lies in the technology, from finance and cryptocurrencies, record 
keeping, energy management, cybersecurity, supply chain management and much 
more. The technology has the potential to cause significant disruption in numerous 
sectors and industries as firms find new ways of releasing its potential and using it to 
provide novel solutions to many problems and needs. Countries and firms that adopt 
to the technology and apply it to their operations to create value for consumers are 
likely to find themselves with a competitive advantage to others (Korpela, Hallikas, & 
Dahlberg, 2017). The next chapter will discuss the literature from within a framework 
of Inayatullah’s (2008) 6 pillars approach to future studies, in an effort to deepen 
understanding of the technology and possible future scenarios for South Africa 
towards 2030. 
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CHAPTER 4 
SOUTH AFRICA AND BLOCKCHAIN TECHNOLOGY: DECRYPTING THE 
FUTURE 
 
4.1 INTRODUCTION 
The previous chapter was aimed at investigating Blockchain technology in greater 
depth to form an understanding of the unique benefits that the technology potentially 
holds. These unique benefits also have numerous applications in industry and are 
likely to disrupt and change many sectors of the global economy. It is clear that the 
technology may eventually be highly impactful and countries that are prepared for 
adoption of the technology will perhaps enjoy strong competitive advantage to those 
that aren’t. Traditional industrial economies such as countries in Western Europe and 
North America have already taken steps towards adopting technologies related to the 
fourth industrial revolution, with China following closely behind making steady 
progress towards an innovative economy (Deloitte, 2017b). While the African continent 
has lost some ground in the race, more advanced and developed economies such as 
South Africa and others could still make progress towards adopting these technologies 
and “leapfrog their global competitors with unique, locally developed high-tech 
products and services” (Deloitte, 2017b). 
This chapter will utilise Inayatullah’s (2008) six pillars methodology in the study of the 
future regarding Blockchain technology, incorporating the various tools and 
methodologies within each pillar, in an effort to describe and present possible future 
scenarios and foresee challenges and opportunities ahead. This insight will be used 
to provide well thought out strategic recommendations for South Africa in terms of 
adoption of relevant technologies that could provide an advantage in the global 
economy. The ultimate aim of the six pillars approach, as a future studies method, is 
to be able to clearly map the future, anticipate future events and trends, time the future 
appropriately, deepen an understanding of the future, create plausible future 
alternatives and eventually transform the future (Inayatullah, 2008).  
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4.2 MAPPING THE FUTURE (THE FIRST PILLAR) 
The first of Inayatullah’s (2008) six pillars, mapping the future involves a process of 
mapping the past, present and future. This process can then illustrate a picture of 
previous events and possible trends that will impact the future (Inayatullah, 2008). The 
process involves asking the question of what trends can be observed in society, that 
have impacted on human development thus far, which ones are likely to continue and 
how will they affect the adoption and implementation of Blockchain technology around 
the world? Some of these trends will be discussed further in this research undertaking 
to facilitate the process of more accurately mapping the future. 
 
4.2.1 The Internet and Personal Computers 
As previously mentioned, the rate of technological evolution has increased in recent 
history, with one of the most profound and impactful technology breakthroughs being 
the internet and personal computers. The internet, also known as the World Wide 
Web, has been described as being at the centre of the global digital communicative 
network infrastructure having an enormous impact on human society including the 
social, political, cultural and commercial spheres (Brügger, 2012). The impact that the 
development of the internet has had on humanity cannot be understated.  
Humans have historically always used information to their advantage from various 
sources. Historically people have passed down information from generation to 
generation through stories and written works, but the 21st century has seen a dramatic 
increase in both sheer volume as well as variety of information that is readily available 
to people. The increase in volume has been observed especially since the advent of 
personal computers and telecommunications and, later, the Internet in the second half 
of the twentieth century (Cortada, 2017). The internet, through various mobile devices, 
such as cell phones and personal computers has made it incredibly convenient to 
access information such as the local weather, current political affairs, economic news 
and even global events at the click of a button or tap of a screen.  
Initially the internet was created as a tool to transmit data, being seen as an elitist 
technological innovation with limited access according to social class, but it has since 
developed into not only a medium on its own but as a fundamental technological 
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innovation of postmodern societies (Oggolder, 2015). Data released in 2017 suggests 
that roughly 3.5 billion people around the world are internet users, equalling roughly 
45 percent of the entire global population. The bulk of global users can be found in 
East and South Asia, with China being the global leader in terms of country with active 
internet users (Statista.com, 2018).  
 
 
Figure 4.1 Worldwide internet users (in millions) (Source: Statista.com, 2018) 
 
Figure 4.1 illustrates the steady increase in number of internet users around the world 
since 2005 reaching a number of roughly 3.5 billion in 2017. Although internet usage 
has increased substantially over the years, there are still criticisms around the way in 
which the internet actually operates and how it has developed over time. One of the 
strongest debates surrounding the internet is the concept of internet neutrality. The 
term can be defined as treating users, data and content as equal, allowing the same 
service to be provided to all customers in an equal way allowing them to access the 
content that they wish to without restriction (Cheruvalath, 2018). Internet neutrality 
challenges the current model of the internet where a handful of search engines and 
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social media sites currently see the majority of the internet’s data traffic passing 
through their servers. Some are suggesting that a solution to this lies with Blockchain 
technology having the potential to reduce our “dependency on centralised, hierarchical 
organising and planning” (Beck, 2018). In the same way that Bitcoin allows users to 
transfer value to each other without a financial intermediary, content creators and 
users might be able to transfer music, videos and other media between each other 
without the need for an intermediary in the near future. Some have even labelled 
Blockchain technology as the internet 2.0 (Sahdev, 2017). 
 
4.2.2 Disruptors and Global Trends 
Disruption has been defined as the “transformation of business models and value 
networks driven by technology or business innovation” (Ernst and Young, 2016). While 
technology is still considered a strong contributing factor to disruption, increasingly it 
is also been suggested that strong influence comes from public policy, macroeconomic 
trends, geopolitical events and other developments around the world. The increased 
connectivity of the world means that disruptors tend to travel across the world faster, 
no longer limited by country borders or social structures. These various disruptors and 
events can be condensed into megatrends, which are defined as “macroeconomic and 
geostrategic forces that are shaping our world, and our collective futures in profound 
ways (PwC, 2016). Megatrends have consequences that are broad and far reaching 
for countries and in fact the world itself, and will provide humanity with some of the 
toughest challenges it has ever faced. Challenges can however also be seen as 
possibilities or opportunities for those who are able to act strategically and swiftly.  It 
has been suggested that megatrends are caused by three primary forces, which are; 
technological advancement, globalisation and the changing demographics around the 
world. These three forces have contributed towards big changes around the world and 
include developments such as, “AI, robotics, global urbanisation, aging populations, 
millennial workforces and more (Ernst and Young, 2016). As these three forces 
interact and link with one another, they contribute towards megatrends. These three 
forces will now be discussed further. 
Firstly, technological breakthroughs in almost every industry have had a profound 
impact on global productivity as well as investment opportunities. Some of the most 
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recent advances in technology include artificial intelligence, nanotechnology, network 
capable mobile devices, data analytics, cloud computing, and machine and deep 
learning capabilities (Ernst and Young, 2016). Firms all around the world are having 
to adapt and adjust their business models in response to these advancements, taking 
into consideration the effect of these technologies on their customers and their 
preferences. Moreover, as the world consumes more and more resources (often finite 
resources) and becomes more globalised and urbanised in nature, governments and 
organisations are increasingly spending time and energy into developing efficient and 
smart solutions to problems (Ernst and Young, 2016). Smart devices are devices with 
the ability to connect to networks and transfer data over these networks to increase 
their features (Thompson, 2005). Cell phones and personal computers have had 
connective ability for some time now, but increasingly varied devices now have 
connectivity built in such as cars, household appliances and manufacturing machines. 
With these devices come benefits such as greater automation, data analytics, and 
communications.  
Smart devices will have vulnerabilities due to their connective natures and will 
challenge conventional methods in law enforcement, security, and defence 
organisations more than ever before (Ernst and Young, 2016). As previously 
mentioned, Blockchain technology may have a large role to play in cybersecurity, 
being able to securely store and transfer data between various parties will be a 
valuable asset to any organisation. The average South African businessperson, 
requires timely access to business data from a variety of sources including the IoT, 
websites, social media, documents and emails (Deloitte, 2018). The amount of data 
available to people and firms is constantly on the rise and many are now considering 
more effective ways to store, manage and protect their data. Leading firms are looking 
at ways of governing their sensitive data in a way that “enables innovation and growth, 
while navigating the growing complexities of regulatory and legal requirements” 
(Deloitte, 2018).  
The second primary force, globalisation is largely influenced by technology and more 
specifically, network and communication technologies. Globalisation has spread to 
previously closed economies and has resulted in “fuelled growth, raised living 
standards and the creation of new economic powerhouses whose rise will reshape the 
global system in years ahead” (Ernst and Young, 2018). It is technology that has 
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contributed to this connectivity and created new growth opportunities, including trade 
and investment possibilities between countries and firms. Global communication 
networks and international supply chains are the norm as firms seek the benefits of 
location economies. Emerging economies have also benefited from the increased 
connectivity with evidence of strong interconnectivity of trade and investment flows 
between them, which are developing still further at a fast rate (Ernst and Young, 2016). 
It is also predicted that economic power may be shifting in the 21st century with some 
reports predicting that Asia will represent 66% of the global middle-class population 
and 59% of middle-class consumption by 2030, up from 28% and 23%, respectively, 
in 2009 (Ernst and Young, 2016). 
The final primary force to be discussed is that of changing demographics. It has been 
noted that the current global population of 7.5 billion is set to increase to roughly 8.6 
billion in 2030, 9.8 billion in 2050 and 11.2 billion in 2100 (United Nations, 2017b). The 
rate of global growth in population has actually declined recently and has caused the 
average age to increase around the world. Europe and North America in particular are 
experiencing population declines in younger people, while life expectancy has 
increased, resulting in an aging population as shown by figure 4.2.  
 
Figure 4.2 Proportion of population ages across the continents (Source: Statista.com, 
2017) 
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Other continents like Africa and Asia still have a large proportion of younger people 
making up their populations, creating large workforces and consumer markets, 
requiring housing, education, food and water and employment opportunities (PwC, 
2016). The concern with an increasing global population, despite recent slowdowns is 
that people will require more and more resources in order to survive. Renewable 
energy sources will have higher priority as well as effective models to distribute these 
resources in an efficient and secure way. Blockchain technology may have a critical 
role to play in providing a framework for a more efficient energy model (Wang, Zhou, 
2017).  
 
4.3 ANTICIPATING THE FUTURE (THE SECOND PILLAR) 
The second pillar in Inayatullah’s (2008) model, anticipating the future, aims to 
interpret the information that was gathered during the mapping phase. The information 
is interpreted through analysing various emerging issues and drivers of change 
(Inayatullah, 2008). This phase of the analysis also seeks to recognise issues before 
they become difficult to control or influence, either due to cost or complexity, while at 
the same time being aware of possible opportunities that may present themselves. 
There are critical questions which are posed regarding Blockchain technology in South 
Africa. This is done in accordance with guidelines proposed by Horton, who “regarded 
the response to these questions as fundamental in the process of foresight creation” 
(Horton, 1999). These questions include: 
 What does Blockchain technology mean in the South African context? 
 What are the implications for its relevant stakeholders? Stakeholders may 
include business, government and citizens.  
 What are some of the issues that currently challenge the realisation of the 
future? 
 What can be done about some of these existing challenges today? 
 
4.4 TIMING THE FUTURE (THE THIRD PILLAR) 
The third pillar in the model is timing the future, and is concerned with identifying the 
large trends or patterns in history. During this phase a researcher may look to answer 
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some fundamental questions regarding the timing of change. There are other 
discussions as well, such as whether real change requires legal and social structures 
to be enforced, or rather that real change comes from spiritual enlightenment of 
individuals within society. This leads to further questions regarding the relationship 
between change and time. The future could either be viewed as being random and 
therefore dependant on luck or chance, or as being controllable with careful planning 
and foresight (Inayatullah, 2008). Chapter two discussed this phase in more depth 
where it was stated that a minority can sometimes cause remarkable changes in the 
world through creative thinking and innovation. Blockchain technology may hold the 
potential needed to be able to solve some of the more challenging emerging issues 
around the world and in South Africa, such as the rise and impact of technology on 
the natural environment, energy needs (especially renewable energy), changing 
demographics and the impact on resources as well as other emerging technologies 
that the FIR may bring.  
 
4.5 DEEPENING THE FUTURE (THE FOURTH PILLAR) 
The fourth pillar, deepening the future, uses a method called CLA and is aimed at 
encouraging “articulation of constitutive discourses, which can then be shaped as 
scenarios” (Inayatullah, 1998). The method allows the researcher to create a deeper 
more meaningful account of what Blockchain technology in South Africa really means. 
As a multi layered approach, CLA can be described as having four distinct levels 
(Inayatullah, 1998): 
The first level is the litany and generally refers to trending headlines as portrayed in 
the public media, often with political motives. The events themselves appear disjointed 
or disconnected and can often create a sense of fear or panic amongst listeners. In 
other cases they may cause various groups to blame each other or the government 
for ‘not dealing’ with a specific crisis in an appropriate manner. An example from the 
media could be “Bitcoin is evil and is only used by criminals”. 
The second level is concerned with social causes, including economic, cultural, 
political and historical factors that are contributing to a specific trend or movement. 
This level, deeper than the first surface level, involves interpreting quantitative data 
that exists within a research body. This level often describes the work of various public 
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institutions and their publications and seeks to explain the role of the government and 
other bodies. 
The third level, still deeper than the first two, is concerned with various societal 
structures as well as the worldviews that promote and hold those structures. At this 
level the researcher looks into various assumptions in social, linguistic, cultural 
structures that have an impact on a given trend or topic. Invariably, more than one 
discourse here is likely to arise and this can then lead to the presentation of various 
discrete alternative scenarios.  
The fourth and final layer of analysis is at the level of metaphor or myth. This level 
represents the deeper stories or archetypes that reveal unconscious dimensions of 
the problem or research topic. The level goes beyond looking at people as mere 
statistics and instead aims to view the research topic from a more emotional 
experiential perspective.  
It is important to note that CLA seeks to go further than other conventional approaches 
when looking into a given research topic, generally academic writings tend to go as 
far as the “second layer with occasional forays into the third, seldom privileging the 
fourth layer” (Inayatullah, 1998). Another aspect to remember is that one level should 
not be seen as more important as any other level, but rather offers a way of integrating 
various levels to create a rich and deep analysis of the problem or situation. This 
research effort will now approach the topic of Blockchain technology in South Africa 
looking towards 2030 and will look to deepen an understanding of the topic using CLA. 
 
CLA Level Description 
Litany Blockchain solutions are currently scarce in South African 
industries.  
South Africa is losing global competitiveness. 
Systemic Causes South Africa faces challenges of high unemployment and 
poverty levels, social inequality and crime. The education 
and infrastructure systems are not prepared for the fourth 
industrial revolution. Inefficient governance and a lack of 
sustainable measures in South Africa is also a concern. 
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Worldview South Africa is a developing nation and is not yet prepared 
to adopt new and innovative technologies for its advantage. 
South African private and public sector have shown interest 
in Blockchains but the two must unite and work together for 
the technology to achieve its potential. 
Myth/Metaphor South Africa as a divided country rather than a united nation, 
struggling with racial division and social inequality. This 
division leads to a lack of direction and cooperation that is 
needed to fully embrace Blockchain technology potential. 
Table 4.1 CLA applied to the current Blockchain environment in South Africa (Source: 
researchers own construction) 
 
Table 4.1 is a view of Blockchain technology in South Africa using the method of CLA. 
No level is more or less important than the others but rather offers a multi-layered view 
of the research topic. These levels will now be discussed in greater depth. 
The litany level is a current view of Blockchain technology within South Africa looking 
towards 2030. While South Africa lags slightly behind other countries in terms of 
adoption, Blockchain technologies are approaching large scale adoption in the 
country, with proofs of concept shifting toward commercialisation and leading firms 
exploring multiple simultaneous use cases of increasing scope, scale, and complexity 
(Deloitte, 2018). Leading firms will understand that this is the time to be investing time 
and money into “technology, talent, and platforms that will drive future Blockchain 
initiatives” (Deloitte, 2018). It is perhaps also time to invest and research innovative 
ways to allow various different blockchains to become interoperable and combine 
value chains for customers, as the Blockchain ecosystem slowly but surely develops 
from its infancy stage and moves from topics of discussion to proofs of concept and 
viable business solutions. 
Blockchain technology is considered a key technology and forms an integral part of 
the fourth industrial revolution. Its potential to disrupt entire economies cannot be 
understated and “will make global manufacturing much more competitive in the future” 
(Deloitte, 2017b). Western Europe and North America have long invested in industry 
4.0 technologies, but China has recently shown that developing countries can also 
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participate and inject innovation into their economies. While many acknowledge that 
the FIR is set to disrupt both industry as well as society, research is starting to show 
that is also creating unprecedented opportunities for scientists, researchers and the 
sustainable development community to “address environmental issues, such as 
biodiversity and habitat loss” (World Economic Forum, 2018a). What this would allow 
is for industry 4.0 technologies to be used for the good of the environment, and 
perhaps allow humans to reverse some of the negative impacts that technological 
evolution has brought about as a side effect.  
 
  
Figure 4.3 The evolution of the FIR(Source: Deloitte, 2017b) 
 
Innovation has always been present in Africa, and recent developments are cause for 
further optimism on the continent. Recently announcements were made from Senegal 
regarding the launch of a national cryptocurrency as legal tender called eCFA, fully 
compliant with the central bank of the West African Economic and Monetary Union. 
Moreover the currency will readily integrate into established mobile money platforms 
such as M-Pesa to ensure a wider reach in the country.  Earlier in 2017, Tunisia 
launched the eDinar national Blockchain based cryptocurrency. BitPesa, established 
in Kenya in 2013, facilitates Blockchain based online payments platform enabling real-
time settlements throughout Africa and Europe (Deloitte, 2018). These and other 
developments serve to display the potential and innovation that the African continent 
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is capable of, and with further investment will be readily available to compete on the 
global stage. 
The second level is concerned with systemic social causes, including economic, 
cultural, political and historical factors. These factors are not seen as isolated and will 
often interact with one another or be closely interlinked. With respect to technological 
evolution around the world, scientists are warning that human economic activity and 
industrialisation in the last one hundred years has caused “unprecedented 
environmental systems change” which may create a situation where life can no longer 
be sustained (World Economic Forum, 2018a). In the South African context, some of 
the social challenges that have been explored by this paper include high levels of 
poverty and unemployment, high levels of economic inequality amongst South Africa 
people as well as other socio-economic concerns. The challenges of poverty, 
unemployment homelessness, landlessness and the divisions around race, class and 
gender make it difficult to arrive at a socially cohesive and united society (Motshekga, 
2013). Difficult, but not impossible, and research suggests that most South Africans 
desire a country that is non-racial, driven by technology, free of crime, well governed, 
inclusive of all cultures and built on a foundation of strong economic growth (Adendorff 
& Collier, 2015). 
One of the foreseeable challenges not only for South Africa, but even for further 
developed nations is that of finding sufficient talent to be able to reorganise business 
models in response to industry 4.0 requirements. New IT knowledge, new skill sets, 
different blends of skill sets and a realignment of skills will be required by many firms, 
with a major challenge being the talent shortage for these skills, not only in the South 
African context but all around the world (Deloitte, 2017b). Many employees will need 
to be up skilled or further trained in other areas to be able to understand and operate 
new smart technologies. Of course this also presents an opportunity for the public and 
private sector to collaborate on training and education efforts, and find effective ways 
of readying the future workforce for the digital changes that are transforming the 
workplace. The big global challenge is to find “new, gainful employment for the millions 
of workers expected to lose their jobs due to technological change” (World Economic 
Forum, 2018b). 
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Another challenge that industry 4.0 technologies will bring is that new and 
considerable investments in infrastructure and new technology are required for greater 
development and adoption of industry 4.0 applications (Deloitte, 2017b). In certain 
instances old outdated IT systems will need to be completely replaced, while some will 
at the very least require system upgrades to be able to handle the digital requirements 
of new technologies. While the opportunity exists for new IT infrastructure exists, cost 
implications will be a decisive factor for consideration, especially with South African 
firms that are grappling with a stagnant economy. Statistics show that the country’s 
economy grew by 3,1% in the fourth quarter of 2017, while the first quarter of 2018 
experienced a contraction of 2.2% (seasonally adjusted and annualised) (Stats SA, 
2018). In addition, electricity constraints have also been cited as an obstacle for the 
digital transformation towards industry 4.0, but more optimistic manufacturers may be 
able to see this as an opportunity to embrace renewable energy and perhaps even 
become completely energy self-reliant. 
The third level that will be discussed, is that of the structure and the discourse or 
worldview that supports and legitimates that structure. In this level there may be 
various assumptions in social, linguistic, cultural structures that could be said have an 
impact on Blockchain technology adoption within South Africa towards 2030. These 
assumptions will need to be explored in an effort to find a deeper meaning of the 
research topic. This research effort will explore the views of various stakeholders as 
they relate to Blockchain technology and the broader fourth industrial revolution. 
The first significant stakeholder is that of various governments and governing bodies 
around the world and within South Africa. These bodies have a significant influence 
on decisions that are made in their respective spheres, their view on Blockchain 
technology will prove to be instrumental in its adoption. The European Union has 
shown interest in the technology and has published reports about how Blockchain 
could be beneficial stating that, “Blockchain technology is of increasing interest to 
citizens, businesses and legislators across the European Union” (European 
Parliament, 2017). The European Parliament (2017) has explored quite a number of 
possible applications for the technology, not limited to strictly financial sector but also 
to uses such as casting votes during elections, verification of documents as well as 
storage of public records. 
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Figure 4.4 Blockchain in the Public sector (Source: Deloitte, 2017c) 
 
While Europe and North America are making strong progress in various public sector 
applications as shown by figure 4.1, emerging economies are also experimenting with 
Blockchain applications. In the South African context, Jeff Radebe, Minister of 
Planning, Monitoring and Evaluation has stated that “The FIR will transform societies 
and empower individuals, companies and governments in ways that were unthinkable 
a few years ago. We are already in a new digital era where economic growth will be 
led by ground-breaking technological advancements within the ICT sector” 
(Department of Planning Monitoring and Evaluation, 2017). The statement was made 
at a keynote address and touched on various technologies such as Artificial 
Intelligence, The IoT, Blockchain, Big Data, 3D printing, Robotics and many other 
innovations. The exploration of these technologies by governments indicates that they 
are aware of their disruptive potential and the risk of being left behind if they don’t 
prepare for the FIR (European Parliament, 2017). 
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The other significant stakeholder is the private sector, across various industries, and 
will also have an influence on the rate of adoption of Blockchain technologies. This 
research effort has included an exploration of some the use cases around the world in 
the private sector, ranging from the financial industry, supply chain management, 
private energy solutions, cybersecurity, AV and industrial uses for manufacturing. 
Blockchain also holds great potential for emerging markets, with these nations 
adapting their economies for adoption of Blockchain, though a framework is needed 
to assess how the technology can be deployed and which applications and use cases 
are likely to be most feasible (The World Bank, 2018). Significant investment in 
existing infrastructure has also been cited as a challenge that will need to be faced in 
these economies, suggesting that ideally, the private and public sector would work 
closely together to coordinate efforts, time and financial investment into the technology 
(The World Bank, 2018). 
The fourth and final layer of analysis is at the level of metaphor or myth. This layer 
refers to the deep stories, the collective archetypes and the unconscious dimensions 
that underlie Blockchain technology in the world and in South Africa. While some have 
stated that South Africans “share a common desire for a better life, and to live in peace 
and harmony” (Motshekga, 2013), many economic and social problems (such as crime 
and unemployment) confront South Africa in the 2010s (Gordon, 2015). This research 
effort has found that economic inequality, unemployment, outdated education and 
insufficient infrastructure continue to be challenges in South Africa, which in many 
ways presents as a divided nation rather than a united one. This has contributed to 
slower economic growth and a relative decline in global economic standings 
(Adendorff & Collier, 2015). Diverse stakeholders in South Africa will need to hold a 
united vision and combine their efforts through cooperation in order to extract the full 
disruptive potential of Blockchain technology.   
 
4.6 CREATING ALTERNATIVES (THE FIFTH PILLAR) 
The fifth pillar is concerned with create alternative futures through the use of discrete 
and unique scenarios. The aim of this pillar is to facilitate a process whereby the 
scenario methodology is utilised to present likely scenarios for the future of Blockchain 
technology in South Africa, while identifying possible challenges that the country might 
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meet in this regard. This section will look to present four unique possible scenarios for 
the future of Blockchain technology in South Africa towards 2030. The aim is to present 
possible or plausible scenarios. Scenario planning is not an attempt to predict the 
future, an issue such as Blockchain adoption has an innumerable number of factors 
to consider, factors which impact and influence each other in ways that are simply not 
possible to predict. The process should however create value by articulating 
possibilities for the future, and in the process will allow the country to prepare for any 
possible eventuality. The scenarios will be based on the four archetypes as proposed 
by (Schwartz, 1996): best case, worst case, outlier and business as usual. Instead of 
using the four generic names for the scenarios, they will be named after four South 
African wild animals. These animals possess certain characteristics, which will be 
highlighted and are associated to themes that can be found in each scenario, adding 
a certain depth to each narrative.  
 
4.6.1 The White Lion - the best case scenario 
The White Lion scenario could be described as the scenario that South Africa as a 
country might aspire to attain. The White Lion represents strength and power, and is 
highly respected in the animal kingdom because of these traits. In this scenario, 
Blockchain technology in 2030 has been successfully adopted and implemented in 
various sectors and industries of the economy, including the financial sector, supply 
chain management, renewable energy and cybersecurity. The successful 
implementation of the technology was a direct consequence of the cooperation 
between the public and private sector of South Africa. This cooperation was facilitated 
by the adoption of a common strategic vision that all stakeholders could work towards. 
Blockchain and other fourth industrial technologies have contributed greatly to the 
growth and diversification of the nation’s economy, now a world leader in innovative 
thinking and smart solutions not only in Africa, but on the global stage as well. Instead 
of the feared job losses and increase in economic inequality amongst South Africans, 
the country developed a more inclusive economy with Blockchain technology as the 
backbone of many fundamental services offered to the public. Mobile networks, cloud 
based services, big data analytics, Blockchain based financial services and public 
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records are some of the benefits/services available to all members of society 
regardless of background or culture. 
 
Figure 4.5 The White Lion (Source: Hamza, 2017) 
 
These changes were largely brought about by the successful cooperation between the 
public and private sector, having combined efforts and financial resources to bring 
about the best of Blockchain technology to the country. Public sector investment is 
directed towards a redesign of the education system in the country, to provide quality 
digital education that is relevant. This education provides South Africans the 
necessary skills and knowledge needed in order to understand and operate in 
businesses utilising Blockchain technology as part of their business models. Literacy 
levels, including digital literacy in South Africa is among the highest in the world. This 
means that South Africa possesses some of the most sought after talented employees 
in the areas of Blockchain technology and other industry 4.0 innovations. The 
government successfully worked with private sector firms to ensure appropriate and 
efficient governance in Blockchains and other industry 4.0 technologies. In 2030, a 
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more globalised world means that South Africa has collaborated with other countries 
to ensure consistent governance is in place for the technology. 
Finally, the diversification and growth of the country’s economy means that more 
people have meaningful employment and are an integral part of society, contributing 
to further economic growth and prosperity. The economic inclusion has a profoundly 
positive impact on various other socio-economic issues such as poverty, 
unemployment, crime, public health issues and corruption. The general quality of life 
improves for all South Africans, supported by a sustainable and innovative economy. 
The country serves as a positive model for other emerging economies and many other 
countries seek to learn from South Africa and its successes. 
 
4.6.2 The Cape Cobra - the worst case scenario 
The Cape Cobra scenario, while being a possible outcome, is one which South African 
stakeholders most likely want to avoid. The scenario is named after the Cape Cobra, 
a dangerous snake found in the Cape area of South Africa, which possesses a lethal 
poison in its fangs. The Cape Cobra bites its prey and then releases this lethal poison 
into the bloodstream of the prey. This leads to a painful death for the animal shortly 
after. The scenario represents a worst-case scenario, with many of the benefits of 
Blockchain technology not coming to fruition in South Africa as hoped.  
The private and public sector fail to unite towards a common strategic vision which 
ultimately contributes to the economic downfall of South Africa. In this scenario, South 
Africa does not make adequate preparations towards adoption of Blockchain and other 
industry 4.0 technologies. Political and business leaders do not prioritise technology 
in the economy and fail to provide necessary infrastructure investments to support 
innovative technologies. This lack of infrastructure proves crippling, as even innovative 
business leaders that want to adopt FIR technologies, are unable to successfully 
implement them on outdated infrastructure. Power outages become the norm in South 
Africa and IT systems lag far behind global standards. As such, the country sees no 
need to prepare or develop sound governance for these technologies. In the rare 
occasion that a business seeks to introduce Blockchain into their business model, 
regulations stifle business progress and opportunities. The education system fails to 
adjust and adapt to changing workplace requirements. Schools and universities are 
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not equipped to educate South African students with new and relevant knowledge. 
This lack of skills makes South African workers less attractive on the global stage. The 
country becomes far less competitive in the global economy, as other previously 
developing countries like China and India make great strides and become world 
leaders in innovative business solutions. South African firms, dependant on outdated 
technologies suffer, as they struggle to match the performance offered by Blockchain 
based firms. Lower demand for South African goods and services means that South 
African firms have to undergo retrenchments and downsizing, leaving many people 
without meaningful employment. 
 
Figure 4.6 The Cobra (Source: (Mozaffari, 2011) 
 
Bad turns to ugly, as the majority of South Africans turn to criminal activities for 
survival, lawlessness and anarchy prevail as the entire economy collapses. Foreign 
investment dries out as the country becomes a sore point on the African continent. 
Many South Africans choose to leave the country and find better lives in other 
countries, while others stay behind and fight for survival over diminishing resources 
and stretched services. 
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4.6.3 The Tortoise - the outlier scenario 
This scenario represents an ‘outlier’ outcome for Blockchain technology in South Africa 
in 2030. The scenario is named after the tortoise, an animal that has some obvious 
strengths as well as some unique weaknesses. The tortoise is well protected by a thick 
shell that surrounds its soft body. Unfortunately this shell, while offering good 
protection, is heavy and slows the tortoise down. Ultimately the shell can prove to be 
its downfall; in the unfortunate event that the tortoise is turned upside down it becomes 
easy prey for a predator or can even die of dehydration. In this scenario, South Africa 
responded well to certain aspects while neglecting others, related to the development 
and implementation of Blockchain technology and the FIR. The South African private 
and public sector collaborated well in terms of infrastructure and education, but not in 
terms of sustainability and inclusivity in the economy.  
 
Figure 4.7 The Tortoise (Source: Yotcmdr, 2008) 
 
While the technologies of the FIR proved useful and found adoption in various sectors 
of the economy, other events in the world prove much more significant in terms of 
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impact on South Africans. As industrialisation continues at its rapid pace from 2018, 
South Africa and other countries are not quick enough to adapt their business models 
to prevent climate change and ensure food and water security around the world. 
Climate change proves to have a profound impact on human life, as biodiversity 
struggles to cope with significant changes in global temperatures and weather 
disasters. People move their efforts towards finding ways of growing any crops for 
food as commercial farms collapse. South Africans must also develop methods of 
purifying an increasingly toxic water table, as severe droughts and strange weather 
patterns take their toll. Technologies like Blockchains and AI prove fruitless in this 
scenario, as even they are unable to deal with the complexities of reversing the 
damage that has been done to the natural environment. By this point, even if world 
leaders did unite and formulate a strategy against climate change, this would be too 
late to reverse the momentum that it has gained.  
In this scenario not enough emphasis is placed on sustainable development around 
the world and also in South Africa. Warnings by various scientists and environmental 
groups are not taken seriously, and are seen as less important than economic 
development. Financial reporting by firms largely centred on revenue and profit 
figures, while not enough emphasis is placed on environmental and societal impact. 
Amidst all the uncertainties and risks of the 21st century, humans prove to be their own 
downfall as they fail to adapt and protect the natural environment. They are driven by 
greed and fear in the business world, placing too much emphasis on economic aspects 
and neglecting others.  
 
4.6.4 The Ostrich - the ‘business as usual’ scenario 
This scenario, business as usual, represents the final scenario to be explored by this 
research paper. The scenario is represented by an ostrich – a large and powerful bird 
that possesses wings and yet, is unable to take flight. In addition, the ostrich holds a 
reputation of burying its head in the sand when the situation might call for a more 
proactive approach. In this scenario the key themes are mediocrity and stagnation as 
South Africa fails to fully understand or recognise the disruptive nature of Blockchain 
technology and indeed the FIR as a whole. The South African private and public sector 
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fail to cooperate fully, and no vision is developed or realised by South African 
stakeholders.  
 
Figure 4.8 The Ostrich (Source Rosenthal, 2009) 
 
While some investments in infrastructure are made, much of it goes to waste as no 
clear plan of action or direction is developed by either the public or the private sector. 
Both are satisfied with the status quo and fail to fully recognise the importance of the 
innovation and progress that is brought about by the FIR, this leads to difficulties in 
implementing FIR business models. The education system does not adequately adjust 
and is soon outdated and meaningless in a much more competitive global market. As 
a short-term solution, South African employers explore methods of attracting talent 
from other countries, but this proves a costly solution, and one that is not sustainable. 
The world leaders in technology, Western Europe and North America are soon joined 
by other emerging markets such as India and China, as they adapt and take full 
advantage of the potential offered by Blockchain. South African industries struggle to 
compete with innovative solutions found in other countries, becoming less competitive 
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in the global economy. Demand for South African products continues to decline, 
meaning that jobs become scarcer and less desirable as companies look to save 
costs. 
Socially South Africa continues to struggle with challenges driven by economic 
exclusion and inequality amongst its citizens. Crime slowly worsens over time as more 
people struggle for employment. Corrupt leaders in the public sector continue to 
squander resources on self-interests while ignoring the needs of citizens. These 
resources are not available to be used for upgrades to existing infrastructures and the 
economy suffers. The picture of a bird possessing wings without the ability to fly 
represents a striking image of South Africa, a country with so much potential that is 
not realised. 
 
4.7 TRANSFORMING THE FUTURE (THE SIXTH PILLAR) 
The final pillar is concerned with the transformation of the future. The first step in the 
transformation is to identify the preferred future scenario for Blockchain technology in 
South Africa towards 2030. Of the four scenarios described in this research effort, the 
White Lion scenario was chosen by the researcher as the ideal or preferred scenario. 
The scenario represents an ideal future for South African citizens. The next step is to 
identify actions and strategies that can be taken to move the country towards this 
future scenario. 
 
4.8 CONCLUSION 
The chapter applied the six pillars methodology to the research topic in order to gain 
deeper insight and understanding of the matter. The methodology proved useful in this 
aspect and was used to develop four unique possible scenarios for the future of 
Blockchain technology in South Africa towards the next two decades. It is important to 
note that all four of the scenarios that were developed, represent possible outcomes 
for the South African context, and they should not be perceived as an attempt to predict 
the future. The complexities of such an attempt would almost certainly lead to an 
inaccurate prediction. Rather the method should be used to allow the country to direct 
resources strategically towards a preferred future scenario, while also preparing for 
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any future eventualities. The following chapter will seek to provide practical 
recommendations for the pursuit of the ideal scenario, while providing a conclusion to 
the research. 
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CHAPTER 5 
RECOMMENDATIONS AND CONCLUSION 
 
5.1 INTRODUCTION 
The previous chapter was concerned with deepening insight and understanding of the 
subject of Blockchain technology and its potential to be an economic disruptor in South 
Africa towards 2030. It built on a firm foundation of the current literature available on 
Blockchain technologies as well as global drivers in Chapter 3. The six pillar method 
of futures studies was applied to the research, using CLA to further deepen an 
understanding of the research topic. The method further resulted in the development 
of four unique possible scenarios for the future, providing an insight into possible 
opportunities and threats that the technology could pose for South African 
stakeholders. In this way the research successfully addressed the research objectives 
as stated in the first chapter.  
The final chapter of the research will expand on the sixth pillar of Inayatullah’s (2008) 
six pillar model of futures studies; transforming the future. In the previous chapter, the 
preferred possible future scenario was chosen, ‘best case scenario’, this chapter will 
discuss this future scenario further. In recognition of the disruptive potential of 
Blockchain technology, the preferred possible scenario seeks to exploit this potential 
for the benefit of all South Africans. The chapter will aim to provide practical 
recommendations for relevant stakeholders from the public and private sector, to 
extract this potential, further addressing the research objectives that were previously 
stated. Finally the chapter will also offer an appropriate conclusion to the research 
effort, exploring the strengths and weakness of the research, and offering insight into 
possible future research possibilities. 
 
5.2 A VISION FOR BLOCKCHAIN TECHNOLOGY IN SOUTH AFRICA TOWARDS 
2030 
This research effort has included an exploration of some of the complexities and 
uncertainties that exist in the world today, many of which are driven by technological 
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advances and innovations. These complexities and uncertainties can lead to a loss of 
direction or even a sense of anxiety about the future. In response to this, a vision for 
Blockchain technology in South Africa is proposed, taking into account the unique 
socio-economic context of the country. According to (Inayatullah, 2008) “evolution is 
perhaps moving from randomness to conscious visioned direction”. The proposed 
vision will be used to offer a “conscious visioned direction” that can be adopted by all 
South African stakeholders, empowering them to face global uncertainties and take 
advantage of opportunities that may present themselves. 
The proposed vision for Blockchain technology in South Africa is set within a context 
of economic transformation in the country, economic transformation that is both 
inclusive and sustainable. The vision is titled: The Madiba Blockchain Vision. Named 
after the late former president of South Africa, Nelson (Madiba) Mandela, who himself 
“cherished the ideal of a democratic and free society in which all persons live together 
in harmony and with equal opportunities” (Nelson Mandela Foundation, 2018). Nelson 
Mandela embodied and left a legacy of uniting South African people from different 
backgrounds and cultures, towards a common goal: a free and democratic South 
Africa. The Madiba Blockchain Vision can be used to unite the efforts of all relevant 
South African stakeholders and ensure cooperation towards a common goal of 
preparing the country for Blockchain technology and the FIR as a whole.  
The Madiba Blockchain Vision is grounded on the ‘best-case scenario’ described in 
chapter 4 of this research effort. The Vision depicts a South Africa with a robust and 
growing economy that is inclusive of all cultures and groups and is sustainable for 
future generations. This economic growth is achieved through strong collaboration 
between the public and private sector in South Africa, having resulted in combined 
efforts and resources being directed towards strengthening the South African 
education system as well as its infrastructure capabilities. Strong governance and 
appropriate regulations means that South Africa is able to adapt to new technologies 
efficiently, while ensuring the protection of South Africans, fostering a favourable 
regulatory environment for innovative business models. Finally, the Madiba 
Blockchain Vision includes a focus on sustainability and care for the natural 
environment. Blockchain has the potential to be used towards reversing some of the 
negative impacts of previous industrial revolutions on the natural environment, and 
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placing an emphasis on sustainability will support South Africa to unlock some of this 
potential. 
The unifying element of the Madiba Blockchain Vision can be stated as follows:  
To establish a working framework for the cooperation of various South African 
stakeholders in order to strategically plan and implement Blockchain solutions 
that contribute towards a sustainable, inclusive, growing economy for the 
benefit of all South Africans. 
The Madiba Blockchain Vision places a strong emphasis on efficient cooperation 
between multiple South African stakeholders to combine resources and knowledge. It 
is hoped that this cooperation will allow South African industries to be well prepared 
for the disruptive nature of Blockchain technologies, and will also be able to embrace 
opportunities associated with the technology and indeed the broader fourth industrial 
revolution. The Madiba Blockchain Vision is built upon four strategic pillars; 
governance and regulation, education and training, adequate infrastructure and 
sustainability. This model is illustrated by figure 5.1. 
 
Figure 5.1 The Madiba Blockchain Vision and its four strategic pillars (Source: 
Researcher’s own construction) 
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5.3 STRATEGIC CONSIDERATIONS FOR THE MADIBA BLOCKCHAIN VISION IN 
SOUTH AFRICA 
Strategy can be defined as a “commitment to a set of coherent, mutually reinforcing 
policies or behaviours aimed at achieving a specific competitive goal” (Pisano, 2015). 
Good strategies are said to have three qualities; they promote alignment between 
different groups within a country or organisation, they clarify the goals and objectives 
of the organisation and they are able to direct resources and efforts towards these 
common goals. It can be argued that a good strategy is essential for South Africa to 
successfully adopt Blockchain innovations and use them to become globally 
competitive. 
In the previous chapters, various sources of literature were explored and future studies 
methodologies were applied in order to offer insight into the research topic. It can be 
stated that “At a deeper level, futures thinking can help create more effective strategy” 
(Inayatullah, 2008). This insight can therefore be applied to assist in proposing an 
effective strategic approach to Blockchain adoption in South Africa towards 2030. The 
following strategic questions could be identified from this analysis: 
 How can South African governance and regulations support Blockchain 
technologies rather than impede them? 
 How should the South African education system adjust in order to ensure 
sufficient talent is available to exploit the disruptive potential of Blockchain 
technologies? 
 Is the current South African infrastructure sufficient in order to support 
Blockchain technology adoption? 
 How can Blockchain technology be utilised in a manner that is sustainable for 
current and future generations in South Africa? 
 
5.4 PRACTICAL RECOMMENDATIONS AND GUIDELINES 
These considerations will now be addressed by exploring appropriate and practical 
recommendations or guidelines that may be implemented in South Africa in 
preparation for the preferred possible future towards 2030 by adopting the Madiba 
Blockchain Vision. These recommendations seek to actively transform the future for 
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Blockchain technology in South Africa, in order to deride the maximum benefit from it 
for the people of South Africa.  
 
5.4.1 Governance and Regulation in South Africa 
In order for South Africa to be ready for the disruptive nature of Blockchain technology, 
a strategic recommendation is that South Africa adopts a culture of strong governance 
and efficient regulation. Governance and regulations can easily hinder disruptive and 
innovative technologies such as Blockchain technology, if they are not adapted to the 
changing nature of these technologies.  
The intention is to have governance in South Africa that is inclusive and transparent 
for all citizens. In addition, the governance should be agile in nature, implying faster 
and more efficient administration, quite simply due to the fact that industry 4.0 
technologies like Blockchains are expected to evolve and develop at an incredible 
pace. Governance should not slow the adoption of the technology down, but should 
be able to allow the technology to develop and mature while protecting the rights of 
South African citizens and firms. This may require a complete overhaul of government 
systems and processes that may be inefficient and prone to excessive bureaucracy. 
Strategic considerations should also include ways of measuring progress made on 
them. Measures for governance and regulations include: 
 Average days to start a business in South Africa 
 Number of administrative processes to start a Blockchain business 
 Average number of days to obtain business financing 
 Perceptions of ease of regulations by business managers 
Another aspect to consider, is that some of these technologies may drastically change 
the way humans interact with technology, which could raise issues and questions 
around autonomy, identity and privacy. These issues must be carefully monitored by 
regulators and policy makers to ensure that the rights of South Africans are sufficiently 
protected.  
Finally, an important aspect to consider, is the fact that governance and regulations 
will most likely not be limited to individual countries but will most likely be international 
in nature, due to the connected nature of industry 4.0 innovations. Governments from 
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various countries will need to find ways of developing effective communication 
strategies with one another, in order to coordinate efforts and manage challenges that 
will most likely cross national borders. It is necessary for South Africa and other nations 
to act in collaboration across national, institutional, religious and ideological 
boundaries to address today’s global challenges (Adendorff & Collier, 2015). It is 
therefore argued that South Africa must maintain strong and positive relations with 
other countries to allow for consistent and fair governance across national borders. 
 
5.4.2 Education and Training in South Africa 
The fourth industrial revolution, while expected to bring about many positive changes, 
may also lead to a loss of certain jobs as these technologies replace previous jobs, 
especially those with mundane or repetitive tasks. New jobs are also set to be 
introduced into the economy, most of a skilled nature. This would be the second 
strategic consideration for South Africa as it looks towards preparing for 2030.  
The world of work has already started changing drastically, partly due to the 
automation that has resulted from new innovations such as advanced robotics, AI and 
machine learning capabilities. These technologies are having a major impact on many 
sectors and industries and are changing the very requirements of the workforce. New 
skills and knowledge is required to be able to operate these technologies, while some 
skills are now becoming obsolete. According to (Adendorff & Collier, 2015) “education 
is a significant driver of a country’s economic potential and performance”. It is 
important for leaders in both the public and the private sector to recognise and 
acknowledge the changing nature of the working world, as failure to adapt to these 
changes can have serious negative consequences in South Africa. It is therefore 
recommended that both the private and public sector in South Africa, consider the 
following recommendations: 
 Education bodies should collaborate closely with industry in order to develop 
an understanding of what specific skills and knowledge is required in the 
workplace. 
 To collaborate with international experts on what skills and knowledge will be 
most valuable in the lead up towards 2030. 
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 Development of new curricula centred on key skills and knowledge 
requirements. 
 Placing a strong focus on continuous learning strategies, preparing students for 
future innovations and changes. 
 Alignment of qualifications according to industry requirements. 
Education and training as a strategic consideration should be linked to appropriate 
measures to allow various stakeholders to track and measure progress made, as well 
as monitor the effectiveness of decisions. Possible measures include: 
 Literacy rates (especially digital literacy) amongst South African students. 
 Volume and quality of academic research output in South Africa and related to 
Blockchain technology (or FIR technologies). 
 Perceptions of industry on how well prepared new graduates are in terms of 
being able to handle the demands of the workplace. 
 Investment in educational facilities by the South African government. 
Preparing today’s students for tomorrow’s work will ensure that the South African 
workforce is well prepared for the changes that will be brought about by the fourth 
industrial revolution. Failure to consider this strategic pillar will lead to a workforce that 
is not equipped to take advantage, or even operate, FIR technologies. 
 
5.4.3 Infrastructure in South Africa 
Another strategic consideration for South Africa involves the challenges and 
opportunities associated with infrastructure in the country. This can refer both to the 
infrastructure of the land, especially electricity infrastructure which is key for industry, 
as well as IT infrastructure and related systems. This section will explore the potential 
changes that infrastructure design will need to undergo in order to support industry 4.0 
innovations such as Blockchains. Infrastructure in particular, appears to be a critical 
challenge for developing economies. What is clear, is that countries without adequate 
infrastructure in place will not be able to obtain full benefits from industry 4.0 
technologies and will lag behind in the global market. 
The South African government has acknowledged the critical importance of land 
infrastructure by stating that it is a key driver for growth of employment in the country 
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“laying the basis for higher growth, inclusivity and job creation” (South African 
Government, 2018). There are still concerns however that not enough is being done 
to prepare for industry 4.0, especially because of issues with the electrical supply in 
the country with measures such as load shedding (Deloitte, 2017b). An unstable 
electricity supply is seen as a key challenge to overcome in order for the country to 
optimise industry 4.0 benefits. At the same time, this challenge has also been viewed 
by some firms as an opportunity to invest in renewable energy sources, and perhaps 
become completely self-sustainable in the near future. Ideally this could become a 
platform for more collaboration between the public and private sector in terms of 
energy security and renewable energy technology. Some relevant measures for this 
strategic pillar may include: 
 Investment in infrastructure by the South African government as a % of the 
national budget 
 Number and duration of electricity blackouts in South Africa 
 The % of total electricity that is being produced from renewable energy 
 The number of businesses that are energy self-sufficient 
Along with land infrastructure and equally important, is the state of IT infrastructure 
and related systems in the country. Many FIR technologies will require large amounts 
of data transfer to be able to operate in an optimum manner, as well as connectivity to 
one another as more and more devices gain network capabilities. Investment will also 
be needed in the field of cybersecurity as these threats become more complex and 
continue to evolve at frightening speeds.  The cost implication of upgrades and 
replacements for firms will have to be carefully considered against the potential return 
on investment. Firms may need to consider which investments are most likely to be 
relevant to their business models, as well as have an understanding of how new 
technologies will interact with legacy systems and infrastructure. Potential measures 
for progress in the area of IT infrastructure include: 
 Internet penetration rates in South Africa. 
 Mobile penetration rates in South Africa. 
 Speed and quality of mobile and internet networks (data transfer rates and 
average number of dropped connections). 
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A strong and modern infrastructure in South Africa will serve as a foundation for 
Blockchain and FIR technologies. These innovative technologies can only function if 
the right investments are made in infrastructure towards 2030. 
 
5.4.4 Sustainability in South Africa 
The final strategic consideration for South Africa towards 2030 that will be explored is 
the question of how Blockchain and other industry 4.0 technologies could contribute 
towards sustainable development in the country. Pressing issues such as inequality, 
social exclusion, climate change and environmental degradation will need to be 
considered by South African leaders when making decisions. These issues are set to 
have significant negative consequences on people’s lives if they are not addressed. 
For sustainability to become a foundational part of the South African economy, new 
economic measures may need to be developed. These new measures could be 
applied to individual firms and indeed the entire South African economy. It was 
previously mentioned that the European Union includes sustainability measures as 
part of their financial reporting standards. This has led to companies changing their 
operating methods to account for environmental and social impacts. It is 
recommended that South Africa adopts a similar approach adopting requirements for 
financial reporting that includes sustainability measures. This will place more 
importance on social and environmental impacts of firms in South Africa. Appropriate 
measures for this strategic pillar include: 
 Number of firms including sustainability indicators in their financial reports 
 Air, water and land pollution measures 
 Carbon emission volumes 
 Inequality indicators such as the Gini co-efficient 
 Unemployment rates and crime statistics 
An additional recommendation would be for South Africa to recognise the potential of 
industry 4.0 innovations to help protect the natural environment and contribute towards 
sustainable development practices. Research suggests that innovations such as 
genomics, Blockchain and AI have significant potential to protect natural resources 
and ensure that they utilised in a sustainable manner (World Economic Forum, 2018a). 
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An exciting proof of concept for this potential exists in the form of the Amazon Bank of 
Codes (ABC) project which is an open, public ledger which contains the genetic 
sequences of Amazonian biodiversity (World Economic Forum, 2018a). This code 
bank will keep a digital record of the origins, rights and obligations associated with 
natural assets to track their origin and use. Innovative uses of Blockchain such as the 
ABC project, could be used in South Africa to protect indigenous plants and animals 
and ensure the preservation of natural resources for current and future generations. 
They could further provide the framework for a new model of economics which would 
be able to account for environmental impacts of business models in a more accurate 
manner. Further investment and collaboration between the public and private sector 
may be needed to facilitate sustainable development through Blockchains and other 
industry 4.0 technologies. 
 
5.5 CLA APPLIED TO THE MADIBA BLOCKCHAIN VISION 
It is anticipated that the adoption of the strategic recommendations proposed in this 
research effort; governance and regulation, education and training, adequate 
infrastructure and sustainability, will lead to the successful adoption and 
implementation of the Madiba Blockchain Vision in South Africa. The impact hereof 
has been summarised in table 5.1, where CLA is applied to the transformed vision of 
Blockchain technology in South Africa in 2030. 
 
CLA Level Vision 
Litany Blockchain solutions provide value and contribute greatly 
to the competitiveness of South African industries. 
Systemic Causes Due to the inclusive and sustainable economic growth 
experienced, South Africa has drastically reduced 
unemployment and poverty. Crime levels have 
decreased and inequality has been reduced. Strong 
governance and an emphasis on sustainability in South 
Africa. 
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Worldview South Africa is a global leader in terms of innovative 
technologies. Private and public sector collaboration has 
contributed towards an innovative and competitive 
economy. 
Myth/Metaphor A united South Africa, working towards a common goal 
of a safe and prosperous South Africa. Blockchain 
technology is embraced by the country through the 
cooperation of diverse stakeholders working in unity.  
Table 5.1: CLA applied to the Madiba Blockchain Vision. Source: Researcher’s own 
construction 
 
5.6 THE PROBLEM STATEMENT, RESEARCH QUESTIONS AND RESEARCH 
OBJECTIVES ADDRESSED 
The primary research question of this research aimed to explore the potential of 
Blockchain technology as well as possible disruptors of the technology within the 
South African context towards 2030. The premise exists that if South Africa does not 
make use of innovative technologies like Blockchain, it may fall behind in terms of 
being economically competitive on the global stage. This would have an adverse effect 
on the quality of life of South African citizens.  
As such, the research has intended to provide insight and understanding of Blockchain 
technology in South Africa towards 2030, through the development of discrete possible 
future scenarios. This method of scenario planning allows for the development of 
various strategic recommendations and guidelines that could be applied by both the 
private and public sector in South Africa. The method further provided insight into 
possible threats and opportunities that the technology could hold for various industries. 
CLA and scenario planning have been used in conjunction to develop a vision of the 
preferred future for Blockchain technology in South Africa towards 2030. These 
methods have proven valuable in reducing some of the uncertainty and complexities 
around the future of Blockchain technology and other industry 4.0 innovations, without 
making a claim of predicting the future (which is not possible). In light of this, it can be 
stated that the primary research objective of this research effort was achieved. The 
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secondary research questions served to guide the research effort ensuring that the 
primary objectives were appropriately addressed.  
 
Table 5.2: Secondary Research Questions 
RQ1: How will Blockchain technology fit within the South African business context, 
and what level of awareness does industry have about Blockchain technology? 
RQ2: What potential threats and opportunities that may impact the future of 
Blockchain technology in South Africa? This will be achieved by plotting alternative 
future scenarios according to specific drivers.  
RQ3: What is the best possible future scenario for Blockchain technology in the 
South African context? 
RQ4: Which specific industries may benefit greatly from adoption of Blockchain 
technology?  
RQ5: Has any progress has been made in terms of adoption of Blockchain 
technology in South Africa? 
RQ6: Which factors are currently hindering the successful adoption of Blockchain 
technology in South Africa, and what recommendations can be provided to address 
these factors appropriately? 
 
Through the research, it was found that South African industries have started to 
explore Blockchain technology and its potential benefits, along with other fourth 
industrial revolution technologies. The technology is however still in its early phase 
and firms can gain significant competitive advantage through appropriate, value-driven 
applications of the technology. This finding addresses research questions 1 and 5. 
Research questions 2 and 3 were addressed in chapter 4, through the development 
of possible future scenarios, each with various drivers for possible change. The “White 
Lion” scenario was selected as the preferred scenario for Blockchain technology in 
South Africa towards 2030. While numerous industries are set to be disrupted by 
Blockchain technology, this research focused on industries such as the financial 
sector, supply chain management, renewable energy and cybersecurity thereby 
addressing research question 4. In order to address research question 6, some of the 
factors that are hindering Blockchain technology adoption in South Africa were 
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explored and formed the basis of practical recommendations proposed by the 
researcher. These recommendations included the development of sound and efficient 
governance for Blockchain technology in South Africa, collaboration between industry 
and the education and training sector to align South African education to the changing 
world of work, the implementation of sufficient infrastructure to support Blockchain 
technologies and for South Africa to emphasise sustainable solutions using Blockchain 
technologies. Addressing the secondary questions of the research served to support 
the resolution of the primary research question, which was to develop an 
understanding of the potential of Blockchain technology as well as possible disruptors 
of the technology within the South African context towards 2030. 
 
5.7 RELEVANCE AND CONTRIBUTION OF THE RESEARCH  
The research approached a wide and diverse body of current literature around 
Blockchain technology and its applications. Using Inayatullah’s six pillar framework as 
a guide, and further utilising the methods of CLA and scenario planning, the research 
aimed at deepening insight and understanding of the potential of the technology as 
applicable to the unique South African context. The research effort also included some 
of the challenges that South African stakeholders may face, in adopting Blockchain 
technologies. 
The presentation of discrete and plausible future scenarios provides an opportunity for 
all stakeholders to better understand the potential of Blockchain technology as well as 
prepare for any future outcomes surrounding the technology. The Madiba Blockchain 
Vision is proposed as a framework for cooperation of various stakeholders in South 
Africa to create an environment that is prepared for Blockchains and other FIR 
technologies. Successful adoption and implementation of relevant Blockchain 
solutions can provide a catalyst for economic development in the country, 
development that is inclusive and sustainable and provides a foundation for the 
improvement of all South African lives. 
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5.8 STRENGTHS AND WEAKNESSES OF THE RESEARCH 
The research undertook an in-depth environmental analysis which included the review 
of current and relevant literature on Blockchain technology, both from a global as well 
as a South African perspective. The analysis revealed potential drivers and trends that 
are relevant to the technology and provided a platform for strategic planning towards 
2030. This was achieved through the process of scenario planning and causal layered 
analysis.  
While the analysis was thorough and well-detailed, the research did not consult with a 
great number of industry experts (both global and South African) and their personal 
views.  This may have provided a further dimension of insight to the research in 
support of the literature that was reviewed. The Madiba Blockchain Vision could be 
further developed and revised after consultation with various stakeholder groups and 
leaders to ensure relevance and buy-in. 
 
5.9 OPPORTUNITIES FOR FUTURE RESEARCH 
Blockchain technology is a new and innovative technology, which holds significant 
potential for future solutions to some of society’s pressing problems. Opportunities for 
future research will present themselves as the technology matures and more use 
cases are successfully implemented around the world. The research was aimed at 
exploring some of the early potential threats and opportunities that the technology will 
present, while others will only become apparent as use cases expand.  
The research included proposing a vision and providing strategic recommendations to 
South African stakeholders, with the intention of preparing them for potential 
opportunities relevant to Blockchain technologies. These strategic recommendations 
can be adjusted and improved upon as they are implemented, and perhaps other, 
previously unknown, variables or constraints become apparent. 
 
 
 
 
97 
 
5.10 FINAL THOUGHTS AND CONCLUSION REGARDING THE FUTURE OF 
BLOCKCHAIN TECHNOLOGY IN SOUTH AFRICA 
The insight and knowledge that scenario planning has provided can be a catalyst for 
adoption of Blockchain solutions in South Africa towards 2030. The research as also 
identified potential challenges that must be considered and addressed by relevant 
stakeholders. At the same time, enormous potential for an inclusive and sustainable 
South African economy has been uncovered. Such an economy would be built on the 
backbone of industry 4.0 technologies such as Blockchain technology. An optimistic 
view of the future is warranted in South Africa, if the public and private sector can 
collaborate and combine forces in an effort to adopt Blockchain innovations and the 
FIR as a whole. This collaboration can be built upon the foundation of the Madiba 
Blockchain Vision. With careful strategic planning, the economic benefit derived from 
these technologies will be inclusive to all members of society, with a strong emphasis 
on sustainability. Economic growth will serve to lift South Africa to a status of world 
leader in terms of sustainable and inclusive economic growth driven by new and 
innovative technologies. 
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